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BSTRA( 



The neotropical species of Beilschmiedia an* revised here, including general descriptions for morphology, anatomy, 
hiogrographic distribution, and seed dispersal. The systematic position ol Beilschmiedia within the family, as well as 
the systematic treatment of its neotropical species, is provided. As a result, 28 species were recognized with 4 newly 
described and 2 newly combined; they divide into five species groupings based on their leal anatomical characters. 


Lauraceae contain many taxa that are important minal glands only in the third whorl, shallow re- 
ecological and economical components ol tropical ceptacles, and fruit lacking cupules. 

forests. However, the taxonomy of the family has This genus is still poorly understood taxonomi- 
not been sufficiently clarified at either the genus or cally. Since Meisner (1864) revised Beilschmiedia 
species level. Beilschmiedia is an example of such with the rest of the family, no revision for the entire 


a poorly understood genus. 


genus has been written. For neotropical species. 


Beilschmiedia is one of the largest pantropical Kostermanss (1938) work was the most recent corn- 
genera in the Lauraceae, comprising about 250 prehensive revision, and Allen (1945) treated the 
species. It is usually distinguished from other laurel Mexican and Central American species. These two 


genera by the following characters: bisexual and revisional works were not based on abundant ma- 
trimerous flowers, six equal to subequal tepals, six terial; 7 of 15 species in Kostermanss revision and 
to nine fertile stamens with 2-celled anthers, sta- 4 of 8 species in Allen’s revision were known only 


1 This study, undertaken as part of the author's doctoral dissertation research at Kyoto University. Japan, was mainly 
done during a stay at the Missouri Botanical Garden. I thank Hiroshi lobe for his encouragement, Henk van der Werif 
for his guidance, and all the Garden staff for their support during mv stay. I also thank the curators of the following 

herbaria: A, B, BM, BR. C. CR. F, I KB, INB. K. LL MKXU. \Y. P. R, RB, S. U, US. and VKN. I am especially 

grateful to the curators of MO, NY. and RB for allowing me to remove leaves from their specimens for leaf anatomy 
studies. Barn Hammel, William Haber, and the INB staff, especially Renaldo Aguilar, assisted me during mv fieldwork 
in Costa Rica. J. L. Clark and K. Thomsen kindly sent me slides or materials of Beilschmiedia. Rov R. Gereau, as well 

w m 

as Hidetoshi Nagamasu, improved the Latin diagnoses. John Myers drew the fine illustrations. This research was 
supported by the Grant-in-Aid for JSPS fellowships from the Japanese Ministry of Kducation, Science. Sports and 
Culture. 

2 Division of Phylogenetics, Museum of Nature and Human Activities, Hyogo, Yayoigaoka (>, Sanda. f>(/)-1546, Japan. 
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from ihe type collections. Additionally, 15 new Leaves . Species display two patterns of phyllotax- 

species have been described under Beilschmiedia is, one with alternate leaves and the other with op- 


in the Neotropics since Kostermanss revision. 


posite leaves (for the species corresponding to each 


Collections of neotropical Beilschmiedia have in- phyllotaxis, see Table 1). Species with alternate 



sed to more than eight times as many as ex- leaves rarely show a subopposite leaf arrangement 
amined bv Kostermans (1938). This present revi- near the tip of the twigs. Some species such as 
sion recognizes 28 species within Beilschmiedia , Beilschmiedia army and B. rnanantlanensis tend to 


including 4 that are new to science. 


have leaves crowded at branch apices. 

Leaf shape ranges from ovate to obovate. Size 
and shape of the leaves vary within many species. 
Leaves of Beilschmiedia costaricensis and B. torar - 


M \TKKIALS AND METHODS 

Approximately 850 collections from A, B. BM. 

BR. C, F. FCMF. IEB. INB, k. LL. MEXl, MO. ensLs are especially variable. 

NY, P. R, RB, S. U, US, and YEN were examined. 


Glau 


cousness on lower leaf surfaces is usually 


species am 


Ito 


eoilee 


T wonomic Hisroin 


Fieldwork was carried out in Costa Rica in March consistent within a species, but sometimes excep- 
1996 to observe the habits and habitats for several dons o< c nr. A few collections ol B. mexicana and 

t material for anatomical studv. ri P ana l,ave g laucous leaves, although typical 

coll eetions of these two species do not. In many 

southeastern Brazilian species, the presence or ab¬ 
sence of a glaucous bloom is unknown because all 
the collections examined were supposedly placed 
in alcohol. 

There has I )ecn no Beilschmiedia species report¬ 
ed to have domatia. but a few collections ol B. ri- 
paria (Lorea 54VH. Maya 1296. L C. Rodriguez 


Th e genus Beilschmiedia was first described bv 

«r 

Nees (1831) with two Asian species, B. roxburghi- 
ana and B. fagifoha. For the Neotropics, many spe¬ 
cie's now classified in Beilschmiedia were first de¬ 
scribed under llufelandia. Nees (1833) described 


hairs in the axils of secondary veins appear to have 
domatia. 


Hufelandia with //. pendula and //. thnmaea , and \ ir p d* ijju\ a i * i , r 

. , . 374, and Meruit tv Rico 4338) that have tufts of 

since then 12 neotropical species were described 
tor Hufelandia . Hemsley (1882) transferred the ge- 
neritype of Hufelandia to Beilschmiedia , but Mez 
(1889) subsequently restored Hufelandia to generic 
rank. Kostermans (1938) later submerged Hufelan¬ 
dia within Beilschmiedia again. 


\enation patterns. Terms used here are sensu 

Hickey (1973, 19< 9), Christophel and Rowett 

(I996) f or Nishida and Christophel (1999). Venation 
Synonymous with Beilschmiedia in the Neotrop- patterns ol neotropical Beilschmiedia species were 

ics is Bellota Gav. Gay (1849—1852) described Bel- described in detail bv Nishida and Christophel 

lota with a Chilean species. B. miersii , but Foster- (1999). All neotropical Beilschmiedia species have 

mans (1938) submerged this species in penninerved leaves. Tertiaries of B. alloiophvlla, B. 

Beilschmiedia. kostermans (1938) listed three other anay% B. latifolia. B. ovalioides . B. npana. and B. 

synonyms in his revision. Boldu Nees (non Feuil- tdaranensis are usually strongly percurrent (directly 

lee). Boldus kuntze (non Adanson), and Wimmeria connected to adjacent secondaries): those of B. cos- 

Nees ex Meisner. However, Boldu Nees is a super- taricensis, B. hexanthera. B. immersinen is. B. oralis. 

fluous name. Boldus is a name that Kuntze (1891) g steyermarkii, and B. tovarensis are often weakly 

reestablished from Boldus Molina, which actually percurrent. The minor venation pattern (pattern of 

belongs to the Monimiaceae. Wimmeria refers to a l„ g ) ler . or( l er veins) can be used to delimit neotrop- 


«peeimen label name for Beilschmiedia pendula 
and is not validly published, kostermans (1932) 
combined the neotropical genus Anaueria with 
Beilsch m iedia. H owever, Richter (1981) found that 

Anaueria differs from Beilschmiedia in wood anat- 


ical Beilschmiedia species. Ac cording to Nishida and 


1999) 


> 


omv. This, combined with differences in flower and 


two groups according to their minor venation pattern 
being fine or coarse. In species with a fine venation 
pattern, the highest vein order is seventh or more, 

. . and areoles (the smallest areas of the leaf tissue sur- 

fruit morphology, resulted in the current recognition .... i i 1 . , hi .. n ^ 

r . "... ^ rounded by veins) are usually less than 0.5(-0. <) mm 

of Anaueria as a distinct genus. c /r- i a d\ i .. 1 

r diam. (rig. 1A, B). In a coarse venation pattern, the 

highest vein order is less than fifth with larger are- 


MoHm<>L< H',\ AND T WONOMIC Cl I \U XCI'KIC 
Habit. All neotropical Beilschmiedia species are responding to each pattern, see Table 1. The veinlet 


oles over 1.5 mm diam. (Fig. 1C). For species cor- 


trees, with many of them growing about 30 m tall. pattern within areoles ranges from none (without a 


occasionally up to 40 m tall. 


free-ending veinlet inside as in Fig. 1 A) to branched 
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Figure I. X-ray patterning lor minor venation in neo 
tropical Beilschmiedia species. —A. l ine. B. mexicam 
(Rubio 22() ( K MO). —It. Fine, B. costaricensis (Bello 4882 
MO). —(I. Coarse, B. hondurensis (Gentle 7292. MO). Lint 
drawing in each corner = an areole. Scale bars = 2 mm 


(with branched, free-ending veinlets inside as in Fig. 
IB) lor species with a fine venation pattern. Veinlet 
pattern within areoles is usually branched (Fig. 1C) 
lor species with a coarse venation pattern. 


Indumentum. 
species, but it 


Indumentum can be used to < 
sometimes varies even within 


lelimit 
a spe¬ 


cies. Hairs of neotropical Beilschmiedia species 
(Fig. 2) divide into three types by their orientation 
(approssed, ascending, erect) and straightness 
(straight, wavy, curly). Appressed hairs 


always 

straight, appearing to be somewhat silky and shiny 
(Fig. 2A). Ascending hairs are also straight, but 
their orientation is looser than the appressed ones 
(F ig. 2B). Erect hairs can he straight, wavy, or curly 
(Fig. 2C, D, E, respectively). Minutely tomentulose 
pubescence with short curly hairs is sometimes re¬ 
ferred to as "appressed" in treatises, but here it is 
classified as erect because the orientation is not 


basallv appressed but erect. Straightness of the 
hairs sometimes varies on different parts of the 
plant. For example, hairs on inflorescences are usu¬ 
ally erect even in the species with appressed hairs 
on the terminal buds and twigs. The orientation of 
hairs on terminal buds and twigs is usually stable 
enough to delimit the species, but hair straightness 
is relatively variable within species, especially in 
B. alloiophylla and B. a nay. 

Inflorescences. Inflorescences of neotropical 
Beilschmiedia species are mostly axillary and pa¬ 
niculate. Thev consist of a central axis with a num- 

w 

her of alternately positioned lateral axes. The lat¬ 
eral axes are usually once- or twice-branched 

m 

somewhat eyinosely, hut actually the ultimate <li- 

J J J 

not strictly cymose. This character di¬ 


visions 


tinguishes Beilschmiedia from most other large gen¬ 
era of Lauraceae in the Neotropics (except 
Cryptocarya ), which have their ultimate inflores¬ 
cence divisions strictly cymose. 


In most species, inflorescence bracts 


small. 


early-deciduous, and often absent at anthesis. Bract 


position is variable even within an inflorescence, 
with the length of pedicels above tlit* bracts often 
varying within a species. Central elements of the 
ultimate inflorescence divisions usually have much 

w 

longer Horal pedicels than lateral elements. It is 
usually not practicable to use pedicel lengths to 






Figure 2. Five types of hairs in neotropical Beilschmiedia species, 
and straight. —I). Fired and wavy. —FI. Fired and curly. 
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delimit species. However, some species, e.g., B. 


brenesii, have extremely long pedicels, and this 
character helps to distinguish that species from the 
others. 


FI on 


er.s. 


FI 


owers 


bisexual, small (ca. 3 mm 


long), and almost subspherical, except for those of 


B. linharensis , which 


dep 


ssed-globose. Tepals 


are six, erect, almost equal, and usually ovate to 


elliptic. Stamens number 


in all neotropical 


Beilschmiedia species except lor B. hexanthera , 
which has six. Anthers in the first and second 
whorls 


ovate, and anthers in the third whorl 
narrowly ovate to almost rectangular. Anther apices 
obtuse to truncate in most species, but may be 
more or less acute in B. angustielliptica , B. hrenesii, 
and B. hondurensis . Pubescence on anther apices 
distinguishes some species (B. a nay, B. angustifol- 


ia, B. curviramea , B . emarginata, B. fluminensis, B. 
linharensis , B . immersineri is, B. rigida , B. riparia, 
B . stricta, and B. tauhertiana) but, rarelv, there are 

r J 

exceptional collections lacking this pubescence. 
Anther apices are glabrous in other species even il 
the anther sides are pubescent. Staminodia in the 
fourth staminal whorl are three in number and are 
conspicuous and sagittate or deltoid in shape. Sta¬ 
minodia in the third whorl in Beilschmiedia hex¬ 
anthera are subulate in shape. Pistils are some¬ 
times pubescent, but pubescence often varies 
within a species and may be easily overlooked. Re- 


often ellipsoid in shape. 


ceptacles are invariably shallow: this is a useful 
character to distinguish neotropical Beilschmiedia 
from Cryptocarya, in which the receptacle is deeply 
cupulate. 

Fruits . Fruits 
Beilschmiedia ovalis and B. ovalioides have spher¬ 
ical fruits, and B. anay is reported to have pyriform 
fruits (Blake, 1919). Fruit color is usuallv black or 

' / w 

purple-black at maturity. 

Fruits of Beilschmiedia always lack cupules. 
Fruit pedicels are sometimes strongly constricted at 
their apices (Fig. 3A) or only weakly so (Fig. 3B): 

this is sometimes a useful character lor species de¬ 
limitation. In some species, e.g., B. hondurensis and 
B . tovarensis, the pedicels are variable, ranging 


from constricted to not constricted (Fig. 3C). 

Cuticular characters. Cuticular characters of neo¬ 
tropical Beilschmiedia species were studied by 

Nishida and Christophel (1999). According to 

them, neotropical Beilschmiedia species <. 


hypo- 

stomatie, and the cuticular characters of the species 
be divided into five types (Table 2; see also 
Fig. 4). For the species corresponding to each type, 

1 . 




Figure 3. Fruils of neotropical Beilschmiedia 


species. 

—A. Fruit pedicel strongly constricted at the apex. —B. 
Fruit pedicel weakly constricted at the apex. —C. Fruit 
pedicel not constricted at the apex. 


Leaf cross sections . Nishida and Christophel 
(1999) examined leaf sections of neotropical 
Beilschmiedia species, concluding that the most 
discriminating character was the arrangement of 
the vascular bundles in midribs. Two types are seen 


in neotropical Beilschmiedia species, one in a ring 
(Fig. 5A) and another in a flattened arc (Fig. 5B). 
For the species corresponding to eac h type, see Ta¬ 
ble 1. 


Distribution 

In the Neotropics, Beilschmiedia ranges from 
central Mexico to southeastern Brazil and central 
Chile but is absent in the Amazon basin and north¬ 
ern Chile. Costa Rica has the highest number of 
species, with eight. 

Many species range from tropical premontane 


wet forests to cloud forests. However, Chilean spe¬ 
cies are reported to occur in subtropical, semiarid 
vegetation (Heusser, 1971). Many species are dis¬ 


tributed at lower and/or middle elevations. Beilsch¬ 
miedia latifolia, B. ovalioides , and B. oralis are also 
known from higher (1800—3000 m) elevations. 


Beilschmiedia costaricensis and B. tovarensis occur 

over a wide range of elevation, 600—3000 m. No 







Annals of the 
Missouri Botanical Garden 



ilahle on the altitudinal distribution 


reports i 

of southeastern Brazilian species, hut all of them 


known from the Mata Atlantica region. 


Seed Dispersal 


Seeds of a lew Costa Rican Beilschmiedia spe¬ 
cies are reported to he dispersed hy birds such as 
quetzals (Wheelwright et al., 1984). Seeds remain 
in the bird s crop for more than an hour, while seeds 


< 


>1 most of the other Laurac 


• 1 . 1 « 


j i. 


«pec 


re 


there 


for a relatively short time (Wheelwright, 1995). 
Wheelwright (1986) also reported that fruit produc¬ 
tion varies greatly from year to year. 


Economic Use 


Some species, such as Beilschmiedia latifolia , B . 


miersii , and B. pendula , are useful as timber. Fruit.* 
ol B . anay are reported to he edible hy humans 

(Blake, 1919). 


Systematic Position in Laurackae 


Beilschmiedia had long been placed in the tribe 


Pc 


* rc u u n 


ae Nees based on thvrsoid infloreseenc 


without involuc 


Kostermans (1957) regarded 


cupule development or its lack 


an important 


character for lauracean systematic^ and placed 
Beilschmiedia close to genera such as Endiandra , 
Mezilaurus , Potameia , Persea , and Phoebe . Hutch¬ 
inson (1964) regarded the number of anther cells 




more important, placing Beilschmiedia in tribe 
Apollonieae Hutchinson with such genera as En¬ 
diandra , Aniba , Mezilaurus , Licaria , and Endli - 
cheria. 

Richter (1981) published wood and bark anato¬ 
my of Lauraeeae, in which he recognized three 
large groups ol genera. He placed Beilschmiedia in 
a group with Endiandra , Potameia , Triadodaphne , 
Cryptocarya , and Ravensara . Among these genera, 
Cryptocarya has Iruits completely enclosed by eup- 
ules and has been regarded as a distantly related 
genus to Beilschmiedia by Kostermans (1957). 

\an der Werff and Richter (1996) reviewed the 
classifications above and concluded that androecial 
characters such as the number of anther cells were 
not useful in a generic classification of Lauraeeae. 
Instead, they proposed a classification 1 


<1 on in¬ 


florescence structure 


well 


wood and bark 


anatomy. In their study, Beilschmiedia was placed 
in the tribe Crvptoearveae Nees 


and 


distin¬ 


guished by several characters such as paniculate 
inflorescences having the ultimate divisions not 
strictly cvmose, parenchyma marginal, fibers non- 
septate with conspicuously bordered pits, and ves- 
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Figure 4. Cuticles of neotropical Bt'ilschmiedui species on the alluvial (A, C. E. G) and 
D. F. H). —A. R. B. costaricrnsis (ran tier Her// 13368. 12168. respectively. MO). —C. D. B. 
NY). —E. F. B. hondurensis (Lundrll 19280. MO). — G. B. miersii (Taylor 10888. MO). — H. 

MW 1 ' ' V* 

= 50 jjim in A—G. 20 fxm in H. 



abaxial leal surfaces (H. 
curriramea {Persand 70. 
B . berteroana {s.n.. MO). 
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(1999) therefore employed leal anatomy to investi¬ 
gate phylogenetic relationships. They concluded 
that the groupings of cuticular characters are sys¬ 
tematically useful since they are also supported hv 
phyllotaxis, leal venation patterns, vascular bundle 
arrangements in blade midribs, and by rough geo¬ 
graphical distributions. These species groupings 
are listed in Table 1 but should be considered in¬ 
formal until the entire genus has been revised. 

These five species groups can be recognized 


without examining the cuticular characters. 
First, all neotropical Beilschmieidia species with al¬ 
ternate leaves and a fine leaf venation pattern be¬ 
long to the Beilschmiedia costaricensis group. 
Among other species, those with anthers apieally 
pubescent and distributed in southeastern Brazil or 
the Guianas belong to the Beilschmiedia curviramea 
group. Mexican or Central American species whose 


leave 


opposite and anther apices are relatively 
ute belong to the Beilschmiedia hondurensis 
group. Finally, of the two Chilean species, the one 


with curly hairs on the twigs belongs to the Beilsch¬ 
miedia miersii group, while the second has straight 
hairs on the twigs and belongs to the Beilschmiedia 
berteroana group. 


Figure 5. I^euf cross sections of neotropical Beilsch¬ 
miedia through blade midribs. —A. Ring pattern, B. mex- TAXONOMIC TrkATMKNT 


icatui (Croat 64900, MO). —B. Flattened arc bundle pat¬ 
tern. B. hrenesii (Yasuda 1314. MO). V = phloem. X = 

xylem, S = sclerenchymatous cells. Scale bars = 200 pm. 


Beilschmiedia Nees, in Wallich, PI. Asiat. Rar. 2: 
61, 69. 1831. TYPE: Beilschmiedia roxburgh- 

iana Nees. 


sel perforations in secondary xvlem exclusively ,, f , r X] nl . . . Ar/ . 

• - nufeUmaui Nees, rlantarum Giurinamm Secundum Aflin- 

simple. itates Naturales Kxpositio: II. 1833. TYPE: llufe- 

Preliminary observations of different Lauraceae landia pendula Nees. 

genera suggests that the genus closest to Beilsch- Bellota Gay, FI. ChiI. 5: 207. 1831 or 1852. TYPF]; Bel- 

M * A A * W 

miedia appears to be Cryptocarya in the Neotrop- 


lola miersii Gav. 


ics. Neotropical species of Beilschmiedia and Cryp¬ 
tocarya share morphological similarity except for 
the pistils being short or long, receptacles being 


Trees or rarely shrubs. Leaves alternate or op¬ 
posite, rarely c lustered, pinnately veined. Inflores- 


f * 4,l p ‘ 1111 1/1 lull hl * v>v v IMtll lv ^ Iff. lll&L • 1 • I • | . * 

in | , . . , . cences in leal axils, paniculate or racemose, with 

shallow or deep, and Iruits without cupules or en- , , . . . , 

i ii i .• i i- I ,. terminal branches ol the panicles not strictly cy- 

Closed by cupules, respectively, r urther studies in- r . . . . 1 ,• 

i.j- i i , .... , . mose. Mowers bisexual; tepals 6, equal or sub- 

cluding molecular analvsis may cdarify relation- . .. , f ^ 

i • i . ,i „ . equal, usually deciduous; stamens 9 or 6, filaments 

ships between these two genera, as well as the n , J , . ’ 

I 1 i . « L « . v mmm m A *-m 11 . . . .. A L. _ ^ _ _ A I II !>■ 


iiitergeneric relationships within Lauraceae. 


Rklationsiiii's \mon<; Nkotkoimcm. 

Beilschmiedia S pkc i ks 


cr than the anthers; anthers usually 2- 

m 

celled, first and second whorls introrse, third whorl 
extrose to almost introrse, staminodia 3 in fourth 
whorl or absent, or rarely 6 in third and fourth 
whorls, staminodia representing third whorl subu- 


e 


Neotropical Beilschmiedia species usually share late, staminodia representing fourth whorl sagittat 

quite similar flowers and Iruits, and this makes it or deltoid; ovary superior; receptacle flat to shal- 

difficult to discuss their relationships based on re- lowly cupulate. Fruit ellipsoid, pyriform or spheri- 
productive characters. Nishida and Ghnstophel cal, usually purple-black, lacking cupule. 
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Ki:y to Neotropical Beilschmiedia Species 


la. 



6a. 


Leaves opposite (the top leaves opposite even when leaves clustered); minor venation pattern on lower leal 
surface coarse, areoles (smallest areas of the leaf tissue surrounded by veins) larger than 1.5 mm diam. (Fig. 

1C). 

2a. Anther apices glabrous; from Central America or Chile. 

3a. Leaves roundish ovate; from Chile. 

Tepals glabrous outside; hairs on the terminal buds and twigs appressed or ascending, 
straight .... E berteroana 

4b. Tepals pubescent outside; hairs on the terminal buds and twigs erect, curly to wavy 

-- -- B. miersii 

3b. Leaves elliptic or narrowly obovate; from Central America. 

Terminal buds pubescent with erect hairs; young twigs densely pubescent; secondary veins 

more than 14 pairs. 

6a. Leaves clustered; leal apices roundish to obtuse; filament of innermost stamens rela¬ 
tively densely pubescent .... B. nianantlanensis 

6b. Leaves evenly arranged; leaf apices acute; filament of innermost stamens only sparsely 

pubescent E ungustiettipiica 

Terminal buds pubescent with appressed or ascending hairs; young twigs glabrous; second¬ 
ary veins less than 13 pairs. 

7a. Floral pedicels shorter than 2 mm; from Mexico to Honduras . 

7b. Floral pedicels longer than 3 mm; from Costa Rica and Panama . 

Anther apices pubescent; from northern South America or southeastern Brazil. 

8a. Lower leaf surface pubescent; leaf base obtuse ....... 


5b. 


B. hondurensis 
B. brenesii 


2b. 


B. taubertiana 


8b. 


Lower leaf surface glabrous; leaf base cuneate. 

9a. 


9b. 


Hairs on the terminal buds and twigs fermgineous, erect, very short and curly - - - 

- ---- B. emarginata 

Hairs on the terminal buds and twigs non-ferrugineous, appressed, relatively long and 
straight. 

10a. Leaves obovate; leaf apex round or roundish obtuse. 

I la. Flowers longer than 3 mm, wider than 3 mm; flowers globose .. B. rigida 

I lb. Flowers shorter than 2 mm, narrower than 2.5 mm; flowers depressed-globose 

. B. linharensis 

M il . _ ^ ^ ^ ^ ^ A A •— - ^ • • • • W • • ^ ^ ^ ^ ^ ^ “ ♦ 

_ — A ^ ^ M s M ^ -v — — A- A -A ^ an • A ^ ~ 

l()b. Leaves elliptic; leaf apex acute (rarely obtuse). 


12a. Leaf width less than Vi of the leaf length .. 
12b. I ^eal width more than Vi of the leaf length. 
13a. Inflorescences racemose, — 


B. augustifolia 


densely pubescent 


B. strirta 


13b. Inflorescences paniculate, sparsely pubescent or almost glabrous. 


14a. 1 ,eaf base slightly inrolled; from southeastern Brazil 
14b. Leaf base flat; from northern South America 


B. /luminensis 
B. cunnramea 


lb. Leaves alternate, spirally clustered, rarely subopposite; minor venation pattern usually fine, areoles smaller 
than 0.5(-0.7) mm diam. (Fig. I A. B); when venation pattern relatively coarse, leaves still alternate and from 

Ecuador or Colombia (B. costaricensis). 

15a. Fertile stamens 6; staminodia 6; from french Cuiana ..... 

15b. Fertile stamens 9; staminodia 3; from Central America, West Indies, or western South America. 

16a. Hairs on terminal buds and twigs appressed (fig. 2A) or ascending (fig. 2B): when hairs as¬ 
cending, minor venation pattern slightly less fine, areoles around 0.< mm diam. (B. coslartccnsts). 


B. hexanthera 


17a. Leaves glaucous below. 

18a. Areoles angular with branched free-ending veinlets inside (Fig. IB); fruit pedicels 

strongly constricted (Fig. 3A) ... ... E pendula 

18b. Areoles rounded, seldom with free-ending veinlets inside (Fig. I A); fruit pedicels 
weakly constricted (Fig. 3B), rarely not constricted (Fig. 3C). 

19a. Leaves chartaceous; from Mexico to Belize .—.. B. mcxicana 

19b. Leaves usually coriaceous; from northwestern South America to Costa Rica 

m 

_ B. tovarensis 


17b. Leaves not glaucous below. 


20a. Areoles angular with branched free-ending veinlets inside; fruit pedicels not constrict¬ 
ed (Fig. 3C); from northwestern South America to Costa Rica . B. costaruensis 

2()b. Areoles rounded seldom with free-ending veinlets inside (Fig. I A); fruit pedicels weak- 

B. mexicana 


ly constricted (Fig. 3B); from Mexico to Belize 
16b. Hairs on terminal buds and twigs erect (Fig. 2C—E). 

21a. Anther apices pubescent. 

22a. Petioles longer than 2.5 cm; leaves longer than 18 cm, wider than 1 1 cm 
22b. Petioles shorter than 2 cm; leaves shorter than 16.5 cm, narrower than 7.5 cm. 


B. a nay 


23a. Secondary veins conspicuously raised below; lower leaf surface not glaucous; 


from Mexico, south to Nicaragua 


B. riparia 
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23h. Sworn Ian veins immersed helnw (visible): 

Costa Rica . 

Anther apices glabrous. 

24a. Leaves narrowly elliptic, the width less than 4 cm 


lower leaf surface glaucous; from 

.. K. immersinert'is 


and less than V 2 of the length 


24b. 


II. strvcrmarkii 


Leaves broadlv elliptic*, ovate or obovate. the width more* than 1 cm and more than V2 
of the length. 


25a. 


Lower leaf surface* glabrous when old. 
2(>a. Leaves longer than 22 cm 
26b. Leaves shorter than Li cm. 


II. alloioph ylla 


2<a. Leaves ovate; tertian veins weakly percurrent or reticulate; inflores¬ 
cences relative!) densely pubescent; fruits spherical II. avails 

2 * b. Leaves obovate: tertian veins strongly percurrent: inflorescences gla- 

.. II. tilaranensis 


brous or sparsely pubescent: fruits ellipsoid 
25b. Lower leaf surface pubescent when old. 

28a. from Mexico; fruits spherical 

28b. from southern Central America (Costa Rica. Panama) or western South 


II. ovalioides 


America; fruits ellipsoid. 

26a. Leaves ovate to broadly elliptic; leaves shorter than I 1 cm: secondary 

veun less than ( > pairs ft [atifolia 

29b. Leaves obovate (rarely broadly elliptic): leaves longer than 22 cm: 


secondary veins more than 9 pairs 


II. alloiophvlla 


1. 


alloiophvlla 


with erect, wavy hairs, with (30) 60 to 250 or more 


Rec. Trav. Bob N6erl. 35: 840. 1938. Ocotea flowers per inflorescence; floral pedicels of the lat- 

alloiophyUa Rushy, Descr. S. Amer. PL: 21. eral divisions 0.5—0.7 inm long, pedicels of the cen- 

1 ^20. n PE. Colombia. Santa Marta: moun- tral flowers up to 2 nun long. Flowers green to 

tain forest 5 mi. SE of Don Amo, ca. 750 m, creamy, ca. (2-)2.2-3 mm long, ca. 2 mm diam.; 

ir. 1898—1901 (young fl), H. //. Smith tepals 6, equal, ovate to elliptic, 1.5—2.1 X 1—1.5 

2104 (lectotype. designated by Kostermans mm, pubescent with erect and wavv hairs on both 

w 

(19.^8), not seen; isoleetotvpes, A not seen. surfaces; stamens 9. filaments 0 


M 


M) 


6—0 


BM!, G-DEI. not seen. K!, MO!, P!, US not 

st * en '- ther apices roundish to truncate and glabrous. 

Tree, to 35 m tall. Terminal buds densely pu- S lan<ls ol t,ie innermost three stamens globose; sta- 

minodia 3, sagittate, ca. 0.7 mm long; pistil 1—1.7 

mm long, glabrous, ovary longer than and graduallv 

narrowed into the style; receptacle pubescent with 


w m 

bescent widi erect, short to long, straight to curb 


hairs. Twigs terete, sometimes sulcate or angular 
sometimes corky, densely pubescent with erect 


short to long, straight to curly hairs. Leaves clus- a PP ressefl hairs - Frui,s ellipsoid, purple-black. 


3.5 


ence 


5-2 
.5-3 


tered, rarely almost alternate; |)etioles 0.7—3.5(—4.5) 
cm long, canaliculate to flat above, pubescent with 

erect, short to long, straight to wavy hairs, eoneo- mm diam * near fruil pedicel, fruit pedicels api- 

callv constricted, or rarely not constricted. 

• J 

Flowering time . January to July. 

. . . ... .. . . Distribution and habitat . Costa Rica, Panama, 

ute to ac uminate; upper leal surface glabrous . v A ^ , . . . _ , 

, , r . . . western Venezuela, western Colombia, and Ecuador 


lorous with twigs; blades firmly chartaceous, elliptic 

to obovate, (14-)22-30 X 6-13(-17) cm; base cu- 

neate or obtuse, not inrolled or rarelv inrolled, a[>ex 


(somet 


pubescence left mainlv on midrib when 


young), lower h*cif surface pubescent with erect to 
almost appressed, short to long, straight to curly 
hairs, or glabrous, rarely pubescent only on major 
veins; lower leal surface glaucous; midrib and sec¬ 
ondary' veins slightly impressed or immersed above, 
raised below, secondary veins 9 to 16 (19) pairs. 


(Fig. 6); (35-)100-1400(-1900) m; ev< •rgreen low¬ 
land lorest, premontanc wet forest and montane wet 
forest. 

Common names. Jigua de aguacate (Dodson & 
Gentry 6489), Maria aguacatillo (Josse et al. 848) 
(Ecuador). 


tertiary veins percurrent, minor venation pattern 
fine, areoles rounded and seldom with free-ending 
veinlets inside, tertiaries and minor veins almost 
immersed (the pattern poorly visible) or slightly 
id above, raised below. Inflorescences in axils 
aves, paniculate, (4—)8—25 cm Iona, nubescent 


Selected sjtecimens examined. COSTA PICA. Curtn- 
ro: Cart ago Province, on slopes above Muneeo. 1550 rn. 

\(\ M _ inoc jf \ 4 1 I I 


i 
i 


7- -- v 1 ^ wi/wi ^ iMiim v u, I v r\ r ill, 

6 Mar. 198() (fr). Ahneda et al. 5639 (MO). (iuanaeaste: 
2arque Nactotild (mauacaste, l^i Lru/. Lstacion Lililla. 

10°59'26"N, 85°25'4(PW, 7(H)-I(HH) rn. I Apr. 1991 (fl). 

Morega 337 (INB. MO). Heredia: Linca Ci Selva, the 
OTS Field Station on the Rio Puerto Viejo just K of its 
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Figure 6. Representative distribution ot Beilschmiedia alloiophvlla. B. army, B. angustielliptica. and B. anguslifolm. 


junction with the Rfo Sarapiqui, 1<K) m, 25 July 1981 (II). 
Hammel 11049 (MO. NY). Linion: SK region of Lago l)a- 
bagn. cross the road to Telire. 5 Nov. 1984 (fr), L D. 
Gomez el al. 23216 (CR). Puntarenas: Canton de Golfito, 
Corcovado National Park, Sendero Los Patos, 8°34 , 00”N. 
83°31 '(X)"W, 2(H) rn. 6 June 1994 (young fl). Aguilar 3346 
(INB, MO). San Jose: along Quebrada Tablazo and on 
slope S ol creek. NE slope of Altos Tablazo, 9°5(VN, 
°03'W, 1675-19(H) ni. 24 Apr. 1987 (immature fr), Gra- 
yum et al. 8263 (CR, R. MO). PAN AMA. Bocas del Toro 
& Chiriqui : Cerro Colorado, (rom Chami station to ea. 9 
mi. along road. 8°35 N. 81 °54'%. 11(H)—1750 m. 27—31 
Mar. 1986 (fr), Hammel & Trainer 14992 (MO). Darien: 
Rio Pirre. 16 Nov. 1967 (fr), Bristan 1472 (4) (MO). Pan¬ 
ama: Cerro Jefe, along summit road and along trail into 

Chagres Valley. 9°15'N, 79°30'W, 900 m. 19 Feb. 1988 
(fl). i McPherson 12122 (MO). VENEZUELA. Merida: Si- 



km of Quevedo-Santo Domingo, Rfo Palenque Biological 
Station. 150—220 m. 25 Mar. 1980 (sterile). Dodson £ 
Gentry 9906 (MO). Manabi: Parque Nacional Machalilla. 
Pinas to the hill Avion Caido, 01°35 S. 80 o 4LW, 3(H) m. 
13 Sep. 1991 (fr). Josse 714 (MO). Pichinoha: along road 
Nanegal—Palmitopamba. 1200 m. 9 July 1991 (immature 
Ir), ran der Werff 12256 (MO). 

Beilschmiedia alloiophylla belongs to the B. cos - 
taricensis group. This species is distinguished by 
the following: hairs erect on terminal buds and 
twigs, leaves alternate, large and obovate, anthers 
glabrous, and fruits ellipsoid. 

Beilschmiedia alloiophylla is a complex species 


with variable indumentum. Collections recognized 

here as this species roughly separate into five 

erra de Perija, Mision Sabana, 1300 m. 22 Mar. 1959 « j • i .» u • f * i fr i 

/ m .. tv » r v\ cm nuoi \ \i n groups based mainly on the hair structure and the 

(young fl). Bernardi 74^2 (K, NY). COLOMBIA. Valle: & K . 

Cordillera Occidental, La laguna, Rio Sanquininf basin, amount of pubescence. 

1250-1400 m, 10-20 Dec. 1943 (fr), Cuatrecasas 15619 


Group 1 species have short to long, straight to 


(F). ECUADOR. Azuay: Canton Cuenca, Parroquia Mol- 


terminal 

straight hairs on the tissue of lower leaf surfaces. 
Collections identified to this group include many 
Ecuadorian ones, all Colombian ones (including the 


leturo. Manta Real, 02°34'S, 79°23'W, 300-1200 m, 28 
July 1992 (immature fr), Berg 46 (MO). El Oro: road 
between Santa Rosa & Portovelo, 25 Mar. 1921 (immature 
fr), Popenoe 1304 (US). Esmeraldas: Quininde, Bilsa Bi¬ 
ological Station, Mache Mountains, 35 km W of Quininde. 

5 km W of Santa Isabel. 0 o 21'N, 79°44'W, 4(H>-60f) m. 

14 Nov. 1994 (young fl), Clark & Pitman 248 (MO). 

Guayas: Cordillera Chongon-Colonehe, Loha Alta Pro- 

tected Forest, 1°48'S, 80°47'W, 600 m. July 1995 (im- tlons occur lower than 300 m 
mature fr), Bonifaz & Cornejo 3091 (MO). Los Rios: 56 


type), all Venezuelan ones, as well as one Pana- 

one. Altitudinal distribution of this group 
is usually around 1200 m elevation. A few collec- 


Group 2 species display short, curly hairs on ter- 
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initial buds and twigs, with sparse, sericeous hairs secondary veins 


sed or slightly impressed 
or almost no hair on lower leal surfaces. Petioles in above, raised below, secondary veins 12 to 17 pairs. 


this group are often shorter than those of other tertiary veins percurrent, minor venation pattern 
groups. This group has been collected mainly from fine, areoles rounded and seldom with free-ending 

tn) on the Pacific veinlets inside, tertiaries and minor veins immersed 


relatively low elevations (150-600 
coast of Ecuador. Distributions overlap between above (pattern partially visible), slightly raised or 
this species group and Group 1. almost immersed below (the pattern visible), the ve- 

Group 3 features long straight hairs on terminal nation pattern visible on upper leal surface much 
buds, twigs, and major veins of abaxial blade s 


faces. Lower leaf surfaces in this group have dense 


coarser than on lower leal surface. Inflorescences 
xillarv, sometimes crowded near the terminal 


hairs only along the blade midribs and secondary buds, paniculate, 5-10 cm long, pubescent with 
veins. Only one collection, McPherson 12122 from erect, curly to wavy hairs, with 30 to 70 flowers per 

inflorescence; floral pedicels of the lateral division 


Panama at 900 m, belongs to this group. 

Group 4 species are characterized by short curly 0.5-1 mm long, pedicels of the central flowers up 
hairs on terminal buds and twigs but almost no hair to 4 mm long. Flowers yellowish, 2.5-3.2 mm long, 
on lower blade surfaces. There are occasional curly 2.8-3.5 mm diam.; tepals 6, equal, elliptic , ca. 2 
hairs on major veins when the leaves are young. mm long, 1-1.6 mm wide, ± densely pubescent 


1900 


with erect, wavy hairs on both sides; stamens 9, 
in Gosta Rica and Panama (with one collection, outer six filaments ca. 0.4 mm long, innermost three 
Hcwimel 1104V, found at ca. 100 m in Costa Rica). filaments 0.4—0.7 mm long, filaments pubescent. 


Burger and van der Werff (1990) regarded them as anthers 0.8-1 mm long, 2-celled, anther apices 

a larger-leaved variation of B . ovalis , but they can roundish to truncate and pubescent, glands of the 
be reliably separated from B. ovalis by their strong- innermost three stamens globose; staminodia 3, 

ly percurrent tertiary veins and ellipsoid fruits. sagittate, ca. 0.6—0.8 mm long; pistil 1.3—1.6 mm 

Group 5 species have short curly hairs on ter- long, glabrous, ovary as long as or longer than and 

minal buds, twigs, and lower leal surfaces. Lower gradually narrowed into the style; receptacle pu- 

leaf surfaces may be sparsely pubescent to almost bescent with — appressed hairs. Fruits ellipsoid to 

glabrous. This group has been collected only from pyriform, deep purple to black, to ca. 15 cm long 

lower elevations (below 350 m) on the Osa Penin- (fide Blake, 1919); fruit pedicels unknown. 


sula, Gosta Rica. 


2. Beilschitiiedia unity (S. F. Blake) Kosterm., 
Rec. Trav. Bot. N^erl. 35; 847. 1938. Hufelan- 
dia army S. F. Blake, J. Wash. Acad. Sci. 9: 
459. 1919. TYPE: Guatemala. Suchitepez- 
quez: Mazatenango, Finca Compromise, ca. 
420 m, 17 J an. 1917 (immature fr), Popenoe 
754 (holotype, US!; isotype, US!). 

Tree, to 40 m tall. Twigs terete to silicate, densely 

w 

pubescent with erect, curlv to wavy or rarely almost 


Flowering time. April and May. 

Distribution and habitat. Eastern Mexico and 
Guatemala (Fig. 6); 100—920 m; montane meso- 

phyll forest and deciduous forest, on loamy, dayish 

9 J J 

soil or limestone. 

Common names. Anay (Guatemala); Anaya ne- 
gra/Jani’ya (G. Villalobos C. & Guerrero 138) (Mex¬ 
ico). 


w ^ W 

straight hairs, rarely not so densely pubescent, 
ly glabrescent with age. Leaves alternate, rather 


clustered around the terminal buds; petioles 2.5-4 
c ni long, canaliculate to flat above, pubescent with 
erect, wavy or almost straight hairs, concolorous 


with twigs; blades chartaeeous, broadly elliptic to 


14—) 18—28 


11 — 15 cm; base obtuse to 


Selected specimens examined. MKXICC). Puebla: 
Mmiieipio Xochitldn de Vicente Suarez. 19°58’\. 
97°44'W, 850 in. 22 Nov. 1087 (fr). 6. Villalobos C. & 
Guerrero 244 (YIKXl ). Veracruz: entre Maratinez de la 
Terre Misantla, 100 rti, 21 Oct. 1907 (sterile), Ben¬ 
nington tV- Sara khan ( J2()5 (NY). GUATEMALA. Alta 
Verapaz: Uliama, ca. 270 m. 6 May 1020 (fl), Johnson 
170 (K MO. II, US). Kscuintla: Rio Cuacalale, 000 m. 
It) Dee. 1038 (young II). Standley 60222 (F). 

Kostennans (1938) reported Beilschmiedia anay 


rounded, rarely euneate, not inrolled, apex acute, from Guatemala, Costa Rica, and Colombia. How¬ 
dy cuspidate; upper leaf surface glabrous, or ever, he stated that he was not sure if Costa Rican 


sometimes pubescent with wavy hairs along the specimens seen belonged to B. anay, and that the 


midrib, lower leal surlace pubescent with erect. Colombian specimen seen had almost glabrou 


short curly hairs or long wavy hairs, especially leaves, atypical for B. anay. I have not s 


spec 



densely pubescent along the midrib and secondary 

W 

veins; lower leaf surlace often glaucous; midrib and from Costa Rica or Colombia. All the speci 


the 

s he cited, nor any specimen of B. anay 

I 
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recognize as B. anay are from Guatemala or Mex¬ 
ico. 

Beilschmiedia anay appears to be vegetatively 
similar to B. alloiophylla. However, B. anay differs 
from B. alloiophylla by its pubescent anthers. 

Beilschmiedia anay is reported to have pyriform 
fruits (Blake, 1919), differing from the elliptic or 

spherical fruits observed for most neotropical 
Beilschmiedia species. However, I have not seen 
good fruiting collections of B. anay, only ones with 
very young or detached fruits. Fruit characters for 
this species should be confirmed through the col¬ 
lection of relevant material. 

3. Beilschmiedia angustielliptica Lorea-Hem., 
Novon 5: 47. 1995. TYPE: Mexico. Guerrero: 

Municipio Atoyac de Alvarez, ca. 2 km S to 
El Molote, on the trail to El Eden, 1580 m, 19 
May 1993 (fl & fr), Lorea & Lozada 5540 (ho- 
lotype, FCME not seen; isotype, MO!). 

Tree, 7—8 m tall. Terminal buds pubescent with 
yellowish brown to reddish brown, erect wavy hairs. 
Twigs terete, compressed when young, densely pu¬ 
bescent with erect, long wavy hairs, becoming less 
dense to glabrescent with age. Leaves opposite, 
rarely subopposite; petioles 0.7—1.7 mm, flat or 
slightly canaliculate above, pubescent with erect 
wavy hairs but soon glabrous, concolorous with 
twigs or slightly discolored from twigs; blades firmly 
chartaceous, narrowly elliptic, margin sometimes 
slightly undulate, (7—)12—20(—24) X 2-6 cm, base 

cuneate, not inrolled, apex acute; leal surface gla¬ 
brous on both sides; lower leaf surface not glau¬ 
cous; midrib immersed above, raised below, sec¬ 
ondary veins 13 to 22 pairs, slightly raised above, 
raised below, tertiary veins not percurrent, minor 
venation pattern coarse, areoles with branched free- 
ending veinlets, tertiaries and minor veinlets slight¬ 
ly raised above, raised below. Inflorescences in ax¬ 
ils of leaves, paniculate, 2.5—6(—10) cm, pubescent 
with erect hairs, with 30 to 60 flowers per inflores¬ 
cence; floral pedicels of the lateral divisions 1.2-2 
mm long, pedicels of the central flowers up to 3 
mm long. Flowers 2—2.7 mm long, ca. 2.5 mm 
diam.; tepals 6, equal, ovate, 1.3—1.7 mm long, 
0.9—1.3 mm wide, outside pubescent with erect 
hairs, inside sparsely pubescent with appressed to 
erect hairs; stamens 9, outer six with filaments ca. 
0.4 mm, innermost three with filaments ca. 0.5 mm 
long, all filaments sparsely pubescent, outer six 
with anthers 0.6—0.8 mm long, innermost three with 
anthers ca. 0.5 mm long, 2-celled, apex of the outer 
six anthers roundish to acute, apex of the innermost 
three anthers truncate, apex of all the anthers gla¬ 


brous, glands of the innermost three stamens glo¬ 
bose; staminodia 3, sagittate, 0.4—0.6 mm long; pis¬ 
til ca. 1.2 mm long, glabrous or slightly pubescent, 
ovary slightly longer than and gradually narrowed 
into the style or sometimes the border between ova¬ 
ry and style conspicuous; receptacle pubescent 
with ± erect hairs, less densely pubescent toward 

the bottom. Fruits ellipsoid, black, 2.5—3.5 X 1.5- 
1.7 cm, surface smooth; infructescence axis 1.5—2 
mm diam., slightly thickened to 3 mm diam. near 
fruit pedicels, with fruit pedicels constricted at api¬ 
ces. 

Flowering time . May. 

Distribution and habitat . Guerrero, Mexico 
(Fig. 6), at 1360—1630 m in mesophyllous montane 
forest. 

Selected specimen examined. MKXICO. Guerrero: 
Municipio Atoyac ( \e Al varez, FI Molote. 1630 m. 15 Apr. 
1984 (fr), Nunez 1159 (MO). 

Among Mexican species, Beilschmiedia angus¬ 
tielliptica is distinguished by its opposite, evenly 
arranged, long leaves. Lorea-Hernandez (1995) 
considered ovary pubescence as a distinctive char¬ 
acter for this species. However, I have observed 
that some ovaries in this species are glabrous or 
only sparsely pubescent so that one can easily miss 
the pubescence. 

4. Beilschmiedia angustifolia Kosterm., Rec. 

Trav. Bot. Neerl. 35: 857. 1938. TYPE: Brazil. 

Rio de Janeiro: Ad cataractam Vargem, Ther- 
esopolis, Serra dos Orgaos, 2 Feb. 1838 (fr), 
Miers s.n . (holotype, BM!). 

Tree, to 10 m tall. Terminal buds pubescent with 
appressed straight hairs. Twigs terete, compressed 
when young, sparsely pubescent with appressed 
straight hairs or almost glabrous. Leaves opposite; 
petioles 0.7-1.3(-1.8) cm long, flat above, glabrous, 

concolorous with twigs; blades firmly chartaceous, 

narrowly elliptic, 7-14 X 1.5—4 cm, base acute, 
slightly inrolled toward the lower surface, apex 
acute; leaf surface glabrous on both sides; unknown 
whether lower leaf surface is glaucous or not; mid¬ 
rib immersed above, raised or almost immersed be¬ 
low, secondary veins 9 to 14 pairs, slightly raised 
or almost immersed on both sides, tertiary veins not 
percurrent, minor venation pattern coarse, areoles 
with branched free-ending veinlets inside, tertiaries 
and minor veins slightly raised or almost immersed 
on both sides. Inflorescences in axils of leaves, pa¬ 
niculate with few branches, 2—3.5 cm long, sparsely 
pubescent with appressed to erect hairs, with 10 to 
15 flowers per inflorescence; floral pedicels of the 
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lateral divisions ca. 1 mm long, pedicels ol the cen¬ 
tral 11 owers up to 3 mm long. Flowers ca. 2.5 mm 
long, ca. 2.7 mm diam.; tepals 6, equal, ovate, 1.3— 
1.7 mm long, ca. 1.3 mm wide, pubescent with ap- 
pressed to erect hairs outside, sparsely pubescent 
with appressed hairs inside; stamens 9, outer six 
filaments ca. 0.2 mm long, innermost three fila¬ 
ments ca. 0.4 mm long, all filaments pubescent, 

anthers 0.6—0.8 mm lone, 2-eelled. anther anices 


ties, (fr), Germain s.n. (holotype, herbarium not 
known, not seen). 

Crypt oca rya mtida Phil.. Linnuea 33: 228. 1864-1865. 
TV PK: Chile. Santiago: at the foot of the Andes, Nov. 
1862 (fl). Philippi s.n. (W, tide koste rmans, not 
seen). 

Hellota paueijiora Phil.. Anales l niv. Chile 26: 649. 1805. 
TV PE: Chile. Cordillera de Linares, Jan. (II). (n>r- 
main s.n. (SCO not seen). 

Tree, height unknown. Terminal buds pubescent 


roundish to truncate and pubescent, glands on the with appressed to ascending, straight hairs. Twigs 

innermost three stamens globose, ca. 0.4 mm long; terete, slightly compressed when voung, densely or 

staminodia 3, sagittate, ca. 0.5 mm long; pistil ca. rarely sparsely pubescent with appressed to slightly 

1.8 mm long, pubescent, ovary as long as the style, ascending, short straight hairs, less densely when 

; recep- older. Leaves opposite; petioles 0.2—0.5(—0.8) cm 


the 1 >order between ovarv and style 


clea 


tacle pubescent with appressed hairs, less densely h>ng, flat to slightly canaliculate above, pubescent 


pubescent toward the bottom. Fruits roundish ellip- with appressed hairs, concolorous with twigs; 

soid, ca. 3 X ca. 2.7 cm, surface smooth; infrue- blades coriaceous, dried to light green, roundish 

teseenee axis ca. 3 mm diam., fruit pedicels slightly ovate, 3—6 X 2—I cm; base round, not inrolled, 

thickened to 4-7 mm diam. below the fruit, not apex obtuse to refuse; leaf surface glabrous on both 


constricted. 

Flowering time. October and November. 
Distribution. Rio de Janeiro, Brazil (Fig. 6). 


sides; lower leal surface glaucous; midrib immersed 
above, slightly raised below, secondary veins 3 to 


i 


(9) pairs, almost i 


I 


or s 


lightly 


aise< 


I 


s, 1938). 


Common name. Tapinhao (Kost 


Selected specimen examined. BRAZIL. Rio de Janei¬ 
ro: Vista Chinesa, 13 Oct. 1925 (fl), Constantino IWI4 

(RB). 

Among southeastern Brazilian species, Beilsch- 


above, slightly raised below, tertiary veins not per- 
current, minor venation pattern very coarse, areoles 
with branched tree-ending veinlets inside, tertiaries 
and minor veins almost immersed or slightly raised 


on both sides. Inflorescences in axils of leaves. 


miedia angustifolia is distinguished by its narrowly 
elliptic leaves. Th e widths of the leaves in B. an¬ 
gustifolia are usually V4, at most V4, of blade n , ,. . r . . , ^ , 

i a i-i » . . • i i . i , floral pedicels ot the lateral divisions 0.5—1 mm 

lengths, while blade widths in most other south- , .. 


sometimes on short branchlets (with or without 
leaves), racemose, rarely paniculate, 0.5—2 cm 
long, pubescent with erec t hairs, rarely onlv sparse¬ 
ly pubescent, with 3 to 10 flowers per inflorescence; 


eastern Brazilian species correspond to Vi the 
length or more. Beilschmiedia tauftertiana also 
tends to have narrow leaves; these are not narrower 


long, pedicels ot the central flowers up to 2 (rarely 
3) mm long. Flowers 2.5—3 mm long, 3—3.7 mm 
diam.; tenals 6, equal, almost round. 1.5—2 mm 


iron* io nave narrow leaves; mese are noi narrower , * 

,i i/ <1111 ,i i lL . , long, 1.3— l.o mm wide, glabrous outside, sparselv 

than ri ot blade lengths, and the erect pubescence , . ® *' 

<• •, , iii.- ii i <• <■ t<> densely pubescent with almost appressed hairs 

ol its terminal buds, twigs, and lower leal surfaces , ' . . . rr 

i- .• • I .1 • c d at the base inside; stamens 9. outer six filaments 

distinguish this species from o. angustifolia. . 

i 11 -.- . i D ... ,. ca. 0.2 mm long, innermost three filaments ca. 0.5 

In addition to its narrow leaves, o. angustifolia . ., 

« i . • ... ... , • . . mm long, filaments pubescent, anthers 0.7-1 mm 

has pubescent pistils, which are characteristic onlv , .. . , 

long, 2-celled, anther apices obtuse to truncate and 


lor this species and B. rigida among southeastern 


Brazili 


species 


glabrous, glands ol innermost three stamens glo- 


3-0 


0.6 mm long; pistil ca. 1.9 mm long, glabrous, ovarv 
5. Beilschmiedia berleroana (Gay) Kosterm., as j as and g^d^Hy naiT owed into the stvle; 

Rec. Trav. Bot. N^erl. 35: 858. 1938. Crypto- 
carya berteroana Gay, Fl. Chil. 5: 301. 1851 
or 1852. TYPE: Chile. Mts. La Leona, Nov. 

1829 (11 & immature? fr), Bertero s.n. (leeto- 
tvpe, designated by Kostermans (1938), P!; is- 
olectotvpes, G-DEL not seen. P!. GH not seen, reported to grow in subtropical, semiarid vegetation 

(Heusser, 1971). 

Common name. I Imo {Bertero s.n.). 

Sclt'cleil siieritnens examined. CHILE. Bio-ln'o: Con- 


- -w m 

receptacle pubescent with appressed hairs. Maturt 
lruits unknown. 

Flowering time. November and May. 
Distribution and habitat. Central Chile (Fig. 7); 


W not 


■n). 


Hellota mtida I’liil.. I.innaea 2d; 3d. 1857—1858. Boldu 
mtidum (R. A. Philippi) Vleisn.. in l)(i.. Prodr. 15(1): 


5<H>. 1964. TYPE: Chile. Dept. Linares: in the An- ceix-ion. 1855 (fl), Germain s.n. (BM. E. K). Maule: (ior- 
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10 


o B. berteroana 
★ B. brenesii 



Fi 


igure 


i 


Representative distribution of Beilschmiedia berteroana and B. brenesii. 


dillera de Linares, (fl), Philippi W6 (k). Valparaiso?: Mt. 

la Leona, 1836 (fl), Bertero 4 (BM). 

Kostermans (1938: 859) recognized one of Ber- 
tero's collections in P as the lectotype of this spe¬ 
cies and stated, “Though Gay (Flora Chilena V, 
page 301) indicated no type specimen of his Cryp- 
tocarya berteroana it is evident that he described 

•r 

the specimens collected by Bertero (n. 4), as he 
cites the vernacular name: Ulmo and the name: 
Adenostemum nitidum Bertero, both names figur¬ 
ing on the labels ol these specimens/' I agree with 
Kostermans’s designation, but the collection is not 
Bertero 4 as he mentioned, but rather Bertero s.n. 
The specimen with a label saying "Bertero 4" is 

not in P but in BM. The label of this BM specimen 

does not include the vernacular name or the name 
Adenostemum nitidum. On the other hand, the 
Bertero specimen at P includes both of these 
names but without the numeral "4." Instead, the 
P label has the planetary symbol meaning “peren¬ 
nial." I suspect that Kostermans misread this 
planetary symbol as a “4.” Since the BM and P 


collections appear to be taken from different trees, 
I would like to clarify that the lectotype of this 

is not "Bertero 4" as present in BM, but 


species 

44 


Bertero s.n as in P. 

I have not seen the types of Bellota nitida , Cryp - 
tocarya nitida , or Bellota pauciflora , but based on 
the descriptions of these species, it is clear to me 


that these taxa are conspecific with Beilschmiedia 
berteroana. 

Beilschmiedia berteroana is one of the two spe¬ 
cies from Chile, with B. miersii being the other. 
These two Chilean species are unique among neo¬ 
tropical Beilschmiedia species in their opposite, 
roundish ovate leaves drying to light green and with 
a very coarse venation pattern. These Chilean spe¬ 
cies appear similar to one another at first glance, 
especially in leaf shape and venation pattern. How- 
, B. berteroana has appressed or ascending. 


straight hairs on the terminal buds and twigs and 
has tepals glabrous outside. Beilschmiedia miersii 

has erect, curlv hairs on the terminal buds and 

* 

twigs and has tepals densely pubescent outside. 
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ly erect hairs, less 


Cuticular characters also distinguish these two Chi- bescent with appressed or 

lean taxa (see Table 2). densely toward the bottom. Fruits ellipsoid, black- 

It is interesting that Cryptocarya alba (Molina) purple, ca. 3.3 X ea. 1.8 cm, surface smooth; in- 

Looser, also endemic to central Chile, shares veg- fructescence axis 2.5—3 mm diam., fruit pedicels 

etative macromorphological characters for leaves thickened to 5 mm diam. below the fruit, but not 

with these two Chilean species, but a quite different constricted. 


venation pattern and cuticular characters distin¬ 
guish Cryptocarya alba . The similarity of all three 
Chilean species might be due to their xerie adap¬ 
tations. 


Flowering time. December to February. 
Distribution and habitat . Costa Rica and west¬ 
ern Panama (Fig. 7); (520—)900-1400(-1800) m; 

lower montane wet forest. 

Common names. Chancho bianco (Guindon & 
6. Beilschmiedia brenesii C. K. Allen, J. Arnold Brenes 35), Chancho Colorado {Haber & Bello 

Arbor. 26: 415. 1945. TYPE: Costa Rica. Al- 4322), Chancho rosado (Haber & Bello 84.14) (Cos- 

ajuela: La Palma and El Socorro de San Ra- Ric*a). 


rnon, 24 July 1928 (fr), Brenes 6214 (holotype, 
F!; isotype, NY!). 

Tree, to 20(—35) m tall. Terminal buds pubescent 


Selected specimens examined. COSTA RICA. Alajue- 

la: Canton Alfaro Ruiz, 17(H) rn. 10 May 1941 (fr), A. 

w X 

Smith 2717 (F). Guanacaste: Canton <le Liberia, Parque 

. . .. i • i i • Nacional Guanaeaste, Kstacion Cacao, 1()°55'45"1N, 

with ascending or appressed, straight hairs, or al- 85 0 28'15"W, 11(K) m, 3 Ort. IW) (fr). Chavez 210 (CR. 

most glabrous. 'Iwigs terete, compressed when ll\|{. MO). Puntarenas: Reserva Riol6giea Montevenle. 

Rfo Veracruz, 10°16'N, 84°22 ; W, 13(H) m, 4 May 1WI 
(Ir). Hello et al. 2779 (l\8. MO). PANAMA. Cliiriqm: ea. 
.■ * i i i • ■ r\ r o i 13 km from Rfo Sereno, Finca Hartmann, 8 50'N. 

near the terminal buds; petioles 0.5-0.8 cm long. 82 °45'W. H(Mt-l8(K) m. 12 May IWI (fr). McPherson 


young, glabrous, rarely pubescent with ascending 
straight hairs. Leaves opposite, relatively clustered 


flat or canaliculate, slightly thickened at the base, 
glabrous, concolorous with twigs; blades coria¬ 
ceous, elliptic, (4-)6-9(-12) X 1.7-4.2(-6) cm; 

base cuneate, not inrolled, apex acute, rarely ob- rens ^ s group, with its closest species being B . Con¬ 
tuse; leal surface glabrous on both sides; lower leaf durertsis (see the (list ussion under B. hondurensis). 


15312 (MO). 

Beilschmiedia brenesii belongs to the B. hondu- 


surface not glaucous; midrib immersed above, 
raised below, secondary veins 7 to 13 pairs, slightlv 
or conspicuously raised above, raised below, tertia¬ 


ry veins not percurrent, minor venation pattern 
coarse, areoles with branched free-ending veinlets 


inside, tertiaries and minor veins slightly raised or 


almost immersed above, slightly or conspicuously 
raised below. Inflorescences usually clustered 

m 

around terminal buds or on short leafless shoots, 
rarely in axils of leaves, paniculate, 3—9 cm long, 
sparsely pubescent with erect hairs to glabrous. 


7. Beilschmiedia coslaricensis (Mez & Pittier) 

C. K. Allen, J. Arnold Arbor. 26: 415. 1945. 

Hufelandia costaricensis Mez & Pittier, Bull. 
Herb. Boiss. II, 3: 228. 1903 (excl. Pittier 
1863 fide Kostermans). TYPE: Costa Rica. 
San Jose: forests of El Copey, 1800 m, Feb. 
1898 (fl), Tonduz 11713 (lectotype, designated 
by Kostermans (1938), B not seen; isolecto- 
types, BM!, CR!, G-BOIS not seen, K!, P!, 



with 20 to 50 Bowers per inflorescence; floral ped- fieihchmiedia rohliana Usser. Bol. Acad. Cienc. h is. Mat. 
icels of the lateral divisions (1.5—)3—5 mm long, y Nat. Caracas 10: 193. 1940. TYPE: Venezuela. 

Aragua: Henri Pittier National Park, a village of 
Rancho Grande, 14 Feb. 1940 (old II & immature 
fr). Lasser 2052 (holotype, VKN!). 

Cryptocarya kostermansiana C. k. Allen, J. Arnold Arbor. 
20: 423. 1945. T\ PE: Costa Rica. Alajuela: Canton 
Naranjo, Naranjo. Cerro del Espiritu Santo, I 150 m. 
24 Eel). 1940 (fl). t. Smith P24I8 (holotype. A pho¬ 
to!; isotypes, F!, US!). 


pedicels of the central flowers up to 7 mm long. 
Flowers greenish yellow to creamy, 2.5—4 mm long, 
2.6—3.2 mm diam.; tepals 6, equal, ovate, 1.3—2.2 

mm long, 1 — 1.8 mm wide, almost glabrous or 
sparsely pubescent with ± appressed hairs outside. 


sparsely pubescent with appressed to erec t (wavv) 


hairs inside; stamens 9, outer six filaments 0.4—0.6 


mm long, innermost three* stamens 0.5—0.8 mm 


Tree, to 30 m tall. Terminal buds pubescent with 


long, filaments pubescent, anthers 0.7-1.1 mm appressed to ascending, straight hairs. Twigs terete, 

long, 2-c*elled, anther apices obtuse to acute and compressed to angular when young, densely to 

glabrous, glands of innermost three stamens glo- sparsely pubescent with appressed to ascending, 

hose; staminodia 3, sagittate, ca. 0.8 mm long; pistil straight hairs, less densely pubescent when old. 

ca. 1.8 mm long, glabrous, ovary as long as and Leaves alternate; petioles 0.5-2 cm long, flat to 

gradually narrowed into the style; receptacle pu- canaliculate above, almost glabrous or pubescent 
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nensis. 


with appressed to ascending hairs, concolorous with 
twigs; blades chartaceous to coriaceous, elliptic, 5— 

20(—26) X 2.5—9(—14) cm; base cuneate, not in- 

rolled (rarely not only the base but the entire mar¬ 
gin slightly inrolled), apex acute to acuminate, rare¬ 
ly obtuse; leal surface glabrous on both sides or 
rarely lower leal surface sparsely pubescent with 
appressed to ascending hairs, lower leal surface not 
glaucous; midrib almost immersed above, raised 
below, secondary veins 5 to 11 (13) pairs, immersed 
above, raised below, tertiary veins ± pereurrent, 
minor venation pattern line to intermediate in size, 
areoles with branched free-ending veinlets inside, 
tertiaries and minor veins conspicuously to slightly 
raised on both sides. Inflorescences in axils of 
leaves, paniculate, 1-14(-16) cm long, sparsely pu¬ 
bescent with erect hairs, with (10) 25 to 50 (80) 
flowers per inflorescence; floral pedicels of the lat¬ 
eral divisions (0.3—)0.7—1.5 mm long, pedicels ol 
the central flowers up to 4 mm long. Flowers 

creamy to whitish, 2—3 mm long, 2.3—2.8 mm 
diam.; tepals 6, equal, ovate, 1.3—1.8 mm long, 1— 
1.4 mm wide, pubescent with ± erect hairs on both 
sides; stamens 9, filaments 0.3—0.6 mm long, pu¬ 
bescent, anthers 0.6—0.9 mm long, 2-celled, anther 
apices obtuse to truncate and glabrous, glands of 
the innermost three stamens globose; staminodia 3, 
sagittate, ca. 0.7 mm long; pistil 1.1—1.8 mm long, 
glabrous to sparsely pubescent, ovary as long as 
and gradually narrowed into the style; receptacle 
pubescent with appressed hairs, less densely pu¬ 


bescent toward the bottom. Fruits ellipsoid, purple- 

black, 3—4(—5) X 1.5—2(—3) cm, surface smooth; 
infructescence axis 1.5—3.5 mm diam., fruit pedi¬ 


cels slightly thickened to 5 mm diam. below the 
fruit, but not apieally constricted. 


Flowering time. Usually January through May. 
Distribution and habitat . Costa Rica, Panama, 
western Venezuela, western Colombia, Ecuador, 

and northern Peru (Fig. 8); (100)750—2300(3000) 

m; premontane wet forest to cloud forest. 

Common names. Chancho (Haber & Zuchow ski 
H746) (Costa Rica); Aguacatillo (Benalcazar & Sil¬ 
va 19) (Colombia); Aguacatillo (. Poortmann s.n.) 9 
Pacche (Quelal & Tipaz 124), Huevo cuguan/Malde 
(Thomsen 58818) (Ecuador); Palo oso (Diaz & Bal - 
deem 2464), Puma (Diaz 2088), Pumapara (Sagas- 
tegui et at . 12408) (Peru). 


Selected specimens examined. COSTA RICA. Alajue- 


la: Reserva moiogiea ivioiueveroe, mo rrnas mancas. 

I0°18'N, 84°45' W, 9(H) m, I Jan. 1987 (fl). Haber & Hello 
6.53/ (MO). Oartago: FI Muneco. on the Rfo Navarro, 
1400—1500 m. (>— 7 Mar. I92(> (immature fr), Standley X' 
Torres 51271 (l S). Cuanaeaste: Chiripa. Tilaran, t km 
N of Fa Florida. 10 20 V 84 54 \\. I 100 m. I4jan. 1987 
(II). Haber S: Hello 6 559 (MO). Heredia: Canton Central, 
I I km F of Cariblanco, 10 lf>'N. 84°05A\. 1060 m, 18 


Ri 


Monteverde. Rio Penas Bh 


Apr. 1988 (young fl). Loiselle 584 (CR). UnuSii: Cordillera 
de Talamanea, Fila Carbon, ea. 6 km W de Home Creek. 

9°40' 10"N, 82°50'35"W, 1(H) m, 14 Feb. 1991 (fl). Ham- 

mel et at. 18116 (CR, F, MO). Puntarenas: Canton de 
Colo Bros. Santa Maria de Pittier. 9°01 '38"N. 82°51 '56"W, 
17(H) m, 10 June 1995 (fr), J. Gonzalez 790 (INB). San 
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Josm-: Sta. Mad** l)ota-hl (Jcnlral. 12 June 1975 (sterile). fjons from Colombia) by tbeir coriaceous leaves. 
Ftivvda WM (CR. F). PANAMA. Chiriqui: Cerro 1 lor- i i j . . 

qurta. 21(1(1 m. 24 Julv l«#<.. COarse f a "' 1 less ra,s " 1 ve ” a "°" P a,lern - and 

(MO). Panama: Cerro Azul. ea. 180 m. 17 July l‘#>2 s P arsel y pubescent pistils. Additionally, these col- 

(immature fr), Ihvyer 2054 (MO). V KNKZUKLA. Aragua: lections tend to have shorter petioles and larger 

lh‘m i Pitlier Marque National, along road towards Rancho leaves. However, differences of the leal texture and 


Grande. 1000-1200 m, 25 Julv 1 ( >9<1 (fl), Ijorea c V Car - 

w 

net' ah 55 03 (MO). Merida : Li Chorrera, Carretera Meri- 


venation pattern between them are subtle, and it is 


'O I HU » M A ^ f. I I HI V4IIOI I t I u, ViU IIOO 111 nil 1 • 4V» 1 11 • • 1 1 

da-Azulila. 8 Feb. 1087 (fl fr). van dvr Werff v, al. H7M dlfficult t0 make a clear Se P arat,on : P etlole 

*'t' 1 1 i % I 1 V I • • ■ w v 


(MO). COLOMBIA. \nl ioquia: Municipio Cainpaincnto. 
Yereda Kl Alto, l km \\ ol mine ’‘Las Brisas” I km from 


and leal sizes show no dear distinction. Pubes¬ 



cence on pistils in the former collections cannot be 
gorge “hi Nino, < 05 Y <5°10 \\. IRK) m, 9 Sep. 1989 used to distinguish these collections because this 

• Calleja, vl al. HJ68 (MO) Cundinamarca: Lap.ua isti , in(lumentum is very sparse and easily missed. 

I eciro rato above rinea San Jose. ca. .>2 km Mos<nicra- c . , n . 

Ci Mesa, 2(KK)-225() m. I Aug. I07(» (immature fr). (d>n- Se P araf, "S these collections as a new species would 

tr\ iC Fallen I7l.lt > (MO, NV). Valle: Penas Blancas. only create confusion, so they are best placed with- 

cuenca rio Pichind^, I8(K) m. I I June 1977 (young fl). in B. costaricensis. 

Benalcazar & Silva 1 9 (MO). Magdalena: Sierra de Per- 
ija. K of Manaurc. Hacienda Nuevo Horizonte. Kl Podrido, 

1550-1000 in. K) No\. 1959 (immature fr). Cuatrecasas 
& Romero-Cast a neda 25413 (l S). ISarino: 7 km from 
Chucun^s, Planada Natural R« k se‘n«*. I 10'N. 77 0 58'W. 

1800 m. If) No\. 1987 (fl). de Benavides B ( M>4 (MO). KL- 
l ADOIL Care lb: (hialpf Alto area, 0I°02'N, 78°2:VW. 

( XKt-lO(K) m, 18-25 May 1985 (immature Ir). Thomsen 
5H8IB (MO). Kl Oro: I^os Pontes de Guarumal, 1875 
(immature Ir), Poortmatin s.n. (P). Inihahura: Road Ota- 


8. Beilschmiedia curviramea (Meisn.) Kos- 

term., Rec. Trav. Bot. Neerl. 35: 853. 1938. 
Aydendron cun irameum Meisn.. in DC., Prodr. 

m 

15(1): 90. 1864. Hufelandia curviramea 

(Meisn.) Mez, Jahrb. Kbnigl. Bot. Cart. Berl. 


5: 19. 1889. SYNTYPES: Guyana. Roraima, 
1842—1843 (fl), Schomburgk 1009 (B photo!. 
BM!, BR not 

not seen. LZ i 


, G-B01S not seen, G-DEL 


valo-Apuela. 2000-3(MK) m. LI Keb. 1989 (fl & immature 
fr), ran der Werff & Palacios 10574 (MO). Loja: Kl (Col¬ 
orado to 5 km NK ol Alamor. 3 59'S. 79°58A\. 12(H) m. 

10 Aug. 1975 (immature Ir). Samaniego & Vivar 79 (I S). 

Murona-Santiago: Romhoiza, Mision Salesiana-Shuar 
and around there, 03 25'S. 7835'W, 8(H) m, 8-10 June 
I9f{(> (H & fr), Zaruma X: Arguello 485 (MO). INapo: 

\giiarico. Reserva Ktnica Huaorani. 245 m, 9 Mar. I9<>:) oppressed hairs. Twigs terete, compressed when 


seen); Demerara, Apr. 1844 (fl), Schomburgk 

1730 (K!). 

Tree, to 25 m tall. Terminal buds pubescent with 


I n k • 


(immature fr). Aulestia 3404 (MO). Pirhincha: along new 
road Nanegal-Mindo. I(HH)—25(H) m. I Mar. 1W4 (fl & 
fr). van der Werff et al. 13308 (MO). PKRLL Cajamarca: 

Cutervo National Park. 12 km NK ol San Andres de Cu- 
tervo. (H^lO'S. 78° IO'\\, 2230 in. I I Sep. 1991 (sterile). 

(Gentry et ah 74(i(i2 (MO). Loreto: C. I. Jenaro Herrera. 

w 

ha Arboretum Braga, Tahuampa forest. 04°55'S. 

73°45'W, 120—125 m, 29 Sep. I ( )9| (Ir), Crandez X' ko- 
voor 2883 (MO). Iliiaiuico: Pro\. Puerto Inca. l)tto. Yu- 
yapichis, 09 40'S, 75°02AX. 270 m, 1 — 15 Nov. H>9() (fr). 

Telia 500 (MO). Piura: Huancabamha. Districto Canc- 

haque, Chorro Blanco. I500-19(H) m. 18 Apr. I98< (im- below, secondary veins 8 to 13 (16) pairs, slightly 

mature Ir), Diaz X' Baldeon 2404 (MO). Sail Martin: Rio- i i .i • i . .• 

tl n . . ^ . raised on both sides, tertian veins not nereurrent, 

ja I rovinee, Larretera Kio|a—t edn> Km/, (.aves ol Aguas . 1 

Verdes, 950 in, 24 Mar. PX>8 (fl), van der Werff et al. nnnor venatlon Pattern coarse, areoles with 
15585 (MO). branched free-ending veinlets inside, tertiaries and 

minor veins almost immersed above, slightly raised 
This species is distinguished by the following or almost immersed below. Inflorescences in axils 


young, almost glabrous or sparsely pubescent with 
appressed hairs. Leaves opposite, rarely suboppo¬ 
site; petioles 0.6—1.5(—2.2) cm long, flat or canalic¬ 
ulate above, glabrous, slightly discolored or rarely 
concolorous with twigs; blades coriaceous, elliptic, 

(6-)9-20 X (2.5—)4—6.5(—8.5) cm; base cuneate to 

obtuse, not inrolled, apex acute or rarely cuspidate; 
leaf surface glabrous on both sides; lower leaf j 


face not glaucous; midrib immersed above, raised 


characters: appressed to ascending hairs on the ter- of leaves, ven rarely clustered on a leafless short 
minal buds and young twigs, alternate leaves, are- shoot, paniculate with few branches, 3-7(-12.5) cm 
oles with branched free-ending veinlets, non-glau- long, sparsely pubescent with erect hairs, with 20 
eous lower leal surfaces, glabrous anthers, and fruit to 30 (50) flowers per inflorescence; floral pedicels 
pedicels not constricted at the apices. This is some- of the lateral divisions 1-3 mm long, pedicels of 


times misidentified as B . pendula due to its similar the central flowers up to 5 mm long. Flowers yellow 

pubescence type, leaf shape, flower structure, and to white, ca. 2 mm long, ca. 2.5 mm diam.; tepals 

fruit shape (see the discussion under B. pendula). 6, equal, ovate to elliptic, 1.5—2 mm long, 1.2—1.7 

Many Colombian and Ecuadorian collections for mm wide, sparsely pubescent with ± appressed 

Beilschmiedia costaricensis appear different from hairs outside, almost glabrous inside; stamens 9, 

collections from other countries (and some collec- outer six filaments 0.3—0.4 mm long, innermost 



Volume 86, Number 3 
1999 


Nishida 

Beilschmiedia in the Neotropics 


675 


three filaments 0.4—0.6 mm long, filaments pubes¬ 
cent, anthers 0.8—1 mm long, 2-celled, anther api¬ 
ces obtuse to truncate and pubescent, glands of in¬ 
nermost three stamens globose; staminodia 3, 
sagittate, ca. 0.6 mm long; pistil ca. 1 mm long, 
glabrous, ovary longer than and gradually narrowed 
into the style; receptacle pubescent with appressed 
hairs or glabrous. Fruits ellipsoid, black, 3—5 X 2— 
4 cm, surface smooth or rarely slightly warty; in- 
fruetescence axis ca. 2.5 mm diam., fruit pedicels 
thickened to 4—5 mm diam. below the fruit and not 
constricted. 

Flowering time . February, April to July, Sep¬ 

tember to November. 

Distribution. Eastern Venezuela and northern 
Guyana (Fig. 8); 0—650 m. 

Common names. Aguacatillo moises {Mareano- 
Berti .187) (Venezuela); Lana-balli (Persaud 70) 
(Guyana). 


Selected specimens examined . VENEZUELA. Boli¬ 
var: E of Cerro El Picacho, N of Las Nieves and Las 
Chicharras, 45 kin \ of Tumeremo, vincity of Deborah, 
Nuria Plateau. 600-650 in. 5—8 Eeb. 1961 (fl & Ir). St ev¬ 
er mark 89161 (E, NY). Amacuro: E ol Rio Grande. NE 
of LI Palmar, near the border of Estado Bolivar. 19 Aug.— 
7 Sep. 1964 (immature Ir). Marcano-Berti 887 (F, MO. 
N't L GU\ \NA, Cuyuiii-Mazaruni: W bank of Essequi- 
bo River 0—2 km S of Wolga settlement, 06°27'\. 
58°38'W, 0-15 m. 24 Dec. 1992 (fl), Henkel 650 (MO). 

Upper Demerara-Berbice: between the Demerara and 
Berbiee Rivers, ea. 5°50'N. 15—19 July 1922 (fl), de la 
Cruz 1655 (E. MO. NY). 


Kostermans (1938) apparently regarded Sehom- 
burgk 1009 and 1730 as identical. However, 
Schomburgk 1009 was collected in 1842—1843, and 
Schomburgk 1 730 in April 1844. 

Beilschmiedia curt iramea is the only member of 
the B. curt iramea group found outside southeastern 
Brazil. This species shares similar leaf and flower 
structures with B. stricta , but tends to have larger 
leaves, less conspicuously raised blade venation, 
and less pubescent flowers than seen in B. stricta. 
It is uncertain whether these characters consistent¬ 


ly distinguish these two species since only one col¬ 
lection was examined for B. stricta. 

Beyond the Beilschmiedia cuniramea group, B. 
curviramea appears to be vegetatively similar to the 
Costa Rican species, B. brenesii , but leaves of B. 
brenesii cluster nearer the tips of branches and have 
a blade venation pattern conspicuously raised be¬ 
low. Leaves of B. curviramea are evenly distributed 
along the twigs and have a venation pattern almost 
immersed on both sides. 


9. Beilschmiedia emarginata (Meisn.) Kosterm., 


Rec. Trav. Bot. Neerl. 35: 855. 1938. Crypto - 
carya emarginata Meisn., in DC., Prodr. 15(1): 
76. 1864. Hufelandia emarginata (Meisn.) 
Mez, Jahrb. Konigl. Bot. Gart. Berl. 5: 18. 
1889. TYPE: Brazil. Sao Paulo: near Lorena, 
Oct. 1833 (fl), Riedel 1585 (holotvpe, LE!; iso¬ 
types, G-BOIS not seen, K!, NY not seen). 


Tree, to 15 m tall. Terminal buds pubescent with 
ferrugineous erect, short curly hairs. Twigs terete, 
compressed when young, sparsely pubescent with 
short 


4 curly hairs or almost glabrous. Leaves 
opposite; petioles ca. 0.5 cm long, flat above, 
sparsely pubescent or glabrous, eoneolorous with or 
slightly darker than twigs; blades chartaceous, el¬ 
liptic, often asymmetrical and sinuate, 6.5—12 X 
3—6.5 cm; base euneate, not inrolled, apex emar- 
ginate to rounded; leaf surface glabrous on both 
sides; uncertain whether lower leaf surface glau¬ 
cous or not; midrib immersed above, raise< ! bel< )W, 


secondary 


7 or 8 pairs, slightly raised or al¬ 


most immersed above, raised below, tertiarv veins 


not percurrent, minor venation pattern coarse, ar- 
eoles with branched free-ending veinlets inside, 
slightly raised or almost i 


1 above, slightly 
raised below. Inflorescences in axils of leaves, pa¬ 
niculate, 3—5 cm long, almost glabrous or sparsely 
pubescent with short erect curly hairs, with 15 to 
30 flowers per inflorescence; floral pedicels of the 
lateral divisions 0.5—1.2 mm long, pedicels ol the 


central flowers up to 3 mm long. Flowers 2—2.8 mm 
long, 2.2-2.8 mm diam.; tepals 6, equal, ovate, 
1.2—1.5 mm long, 0.8—1.2 mm wide, almost gla¬ 
brous outside, sparsely pubescent with appressed 
hairs inside; stamens 9, outer six filaments ca. 0.2 
mm long, innermost three filaments ca. 0.5 mm 
long, filaments pubescent, outer six anthers ca. 0.9 
mm long, innermost three anthers ca. 0.7 mm long, 
all the anthers 2-celled, anther apices obtuse to 
truncate and pubescent, glands ol innermost three 
stamens globose; staminodia 3, sagittate, ca. 0.7 
mm long; pistil 1—1.5 mm long, glabrous, ovary as 
long as pistil and gradually narrowed into the style; 


receptacle pubescent with appressed hairs. Fruits 
unknown. 


Flowering time. October and December. 
Distribution. Sao Paulo, Brazil (Fig. 8). 


Additional specimen examined. 
Botanical Garden (native), 9 Dec. 
mann 3885 (NY ). 


BR \ZIL. Sao Paulo: 
1955 (sterile), kuld- 


Among southeastern Brazilian Beilschmiedia 
species, B. emarginata is distinguished by its fer¬ 
rugineous, short, and erect pubescence on terminal 
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hiuls and twigs. Additionally, this species usually Espirito Santo: margin ol Rio Paucos, road o( Lolomia, 

has undulate leaves and emarginate leal apices, Lolatina, 2 May 1 ( M4 (fr), kuhlmann 292 (RR). 

Collections ol Beilschmiedia fluminensis have 
sometimes been misidentified as B. taubertiana or 

n be 


features not seen in the other southeastern Brazil¬ 
ian species. 


B. em a rgin at a. Beilsch m iedi a fl u m inerts i 


s c< 


10. Beilschmiedia fluminensis Kosterm., Rec. distinguished from the two species by its appressed 


Trav. Bot. Neerl. 35: 865. 1938. TYPE: Brazil. pubescence on terminal buds and twigs. Beilsch - 

Rio de Janeiro: Estado Rio G. Portella, Monte miedia taubertiana has erect, long pubescence 

Sinai, 1935 (fl), Nunes 525 (holotvpe, l not while B . emarginata has erect, short curly pubes- 


seen; isotype, RB!). 

Tree, to 15 m tall. Terminal buds pubescent with 
appressed straight hairs. Twigs terete, slightly com¬ 
pressed when young, almost glabrous or sparsely 
pubescent with appressed hairs. Leaves opposite; 


petioles 1-2 cm long, canaliculate above, glabrous, 
slightly darker than twigs; blades firmly charta- 
ceous, elliptic, (10—) 13— 16(—18) X 4-7 cm; base 
cuneate, slightly inrolled, apex acute, rarely obtuse; 
leaf surface glabrous on both sides, rarely lower 
leal surface sparsely pubescent with short ap¬ 
pressed hairs; lower leaf surface not glaucous; mid- 


cence. Further, petioles of B. fluminensis are rela¬ 
tively longer than the other two species. The spe¬ 
cies most similar to B. fluminensis is B. stricta , 
which shares a similar indument type, leaf shape, 
and flower structure. Differences between B . flu - 
minensis and B. stricta are leal bases (slightly in- 


rolled vs. flat) and inflorescences (paniculate and 
almost glabrous vs. racemose and relatively densely 
pubescent). 


rib immersed above, raised below, secondarv veins 


11. Beilschiniedia hexanthera van der Werff, 

Brittonia 47: 374. 1995. TYPE: French Gui¬ 
ana. Vicinity of Eau Clai re: near Saul, 200 m. 


12 to 14 pairs, raised on both sides, tertiarv veins 
not percurrent, minor venation pattern coarse, ar- 
eoles with branched free-ending veinlets inside, 
tertiaries and minor veins slightlv raised above. 


9—10 Aug. 1993 (fl), van der Werff et al. 12951 


(holotype, MO!; isotypes, CAY not s 


, NY 


not s 


). 


Tree, to 20 m tall. Terminal buds pubescent with 
aised below. Inflorescences in axils of leaves, pci- appressed hairs. Twigs terete, compressed when 

in ulate. 4—7 cm long, glabrous to snarselv nuhcs- young, — densely pubescent with short appressed 


cent with erect hairs, with 20 to 35 (lowers per hairs, less densely pubescent to glabrescent when 
inflorescence; floral pedicels ol the lateral divisions 


6-1 


ca. 1 mm long, pedicels of the central flowers up to canaliculate, sparsely pubescent with short ap- 
t<> 2.^ mm long. Flowers greenish, 1.7—2 mm long, pressed hairs, concolorous with twigs; blades firmly 
2—2.o mm diam., tepals 6, e(|ual, elliptic to ovate, chartaceous ellintic (5 5~ 


) 8 - 12 ( 


5-)4—6 


side, sparsely pubescent with appressed hairs in- 


l“l o mm long, 1.1—l.o mm wide, glabrous out- cm; base cuneate, not inrolled, apex acute; upper 

leal surface glabrous, lower leaf surface pubescent 
side; stamens 9, outer six filaments ca. 0.2 mm with short appressed hairs; lower leal surface not 

long, innermost three filaments ca. 0.4 mm long, glaucous; midrib immersed or slightly raised above, 

filaments pubescent, anthers 0. < —0.9 mm long, 2- raised below, secondary veins (5) 7 to 9 pairs, al- 

celled, anther apices obtuse to truncate and pubes- most immersed above, raised below, tertiary veins 

cent, glands of the innermost three stamens glo- not percurrent, minor venation pattern fine, areoles 

bose, staminodia 3, sagittate, ca. 0. < mm long; pistil without free-ending veinlets inside, tertiaries and 


ca. 1.2 mm long, glabrous, ovary as long as and minor veins almost immersed on both sides (the 

gradually narrowed into the style, receptacle pu- pattern visible on both sides, coarser on the upper 

bescent with appressed hairs around the base of surface than on the lower). Inflorescences in axils 

stamens and staminodia. Fruits ellipsoid, 4.5—5 X () j leaves, paniculate, (3—)6-ll cm long, sparsely 

ca. 3 cm, the surface warty or smooth; fruit pedicels pubescent with short erect hairs, with 25 to 50 (75) 

ca. 2.5 mm diam., thickened to ca. 4 mm diam., Howers per inflorescence; floral pedicels of the lat- 


not apically constricted. 

Flowering time . September and October. 
Distribution. Rio de Janeiro and Espfrito Santo, 
Brazil (Fig. 8). 


eral divisions 0.3—0.5 mm long, pedicels of the cen¬ 
tral flowers up to 2 (rarely 3) mm long. Flowers 


greenish yellow, ca. 1.5 mm long, 1.7-2.1 


mm 


5-0 


6-1 


Selected specimens examined. BRAZIL. Rio de Ja¬ 
neiro: Main Rreuro. 2.> Oct. 1^27 (II). Auteuis s.n. (RR). 


erect hairs outside, sparsely pubescent with ap¬ 
pressed hairs inside, or with erect curly hairs at the 

■ 
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o 

B. hexanthera 

★ 

B. hondurensis 

■ 

B. immersinervis 

• 

B. latifolia 


I' iguif Representalive distribution of Beilschmiedia hexanthera. li. hondurensis, B. immersinerris. and B. latifolia. 


base inside; stamens 6, representing the outer two 
whorls, filaments c-a. 0.2 mm long, pubescent, an¬ 
thers ca. 0.4 mm long, 2-celled, anther apices ob¬ 
tuse to truncate and glabrous; staminodia 6, tbe 
three staminodia representing the third whorl su¬ 
bulate, 0.5—0.7 mm long, the lower half pubescent, 
glands on the three staminodia globose to reniform; 
the three staminodia representing the fourth whorl 
deltoid, ca. 0.5 mm long; pistil 1-1.2 mm long, 
glabrous, ovary — as long as and gradually nar¬ 
rowed into the style; receptacle pubescent with 
erect curly hairs (upper part of the receptacle) and 
long appressed hairs (lower part of the receptacle). 
Fruits unknown. 

Flowering time. August. 

Distribution and habitat. French Guiana (Fig. 
9); 200^400 m; unflooded forest. 


Additional specimen examined. FRENCH GUIANA. 
Saint-1,aurent-du-Maroni: Saiil and vicinity. Route of 
Belizon. S of Eaux Claires. 3°37'N. 53°12'W, ca. 2(KM(K) 
m, 21 Aug. 1993 (II). Mori et al. 23377 (MO). 


Beilschmiedia hexanthera is the only neotropical 
Beilschmiedia species with only six fertile stamens. 
Ac cording to Hyland (1989) there are several 
Beilschmiedia species with six fertile stamens in 
Australia, hut as van der Werff (1995) suggested, it 
is unlikely that B. hexanthera and the Australian 
species are closely related. This reduction in sta¬ 
men number probably occurred independently in 
French Guiana and Australia. Beilschmiedia hex¬ 
anthera shares with B. pendula similar vegetative 
and floral characters (except for the stamens in the 
third whorl). However, B. hexanthera does not have 
the glaucous leaves of B. pendula . 


12. Beilschmiedia hondurensis Kosterm., Rec. 

Trav. Bot. Neerl. 35: 854. 1938. TYPE: Belize: 

Camp 31, British Honduras-Guatemala Sur¬ 
vey, 630 m, 7 Apr. 1934 (fr), Schipp 1262 (ho- 

lotype, K not seen; isotypes, AFS not seen, 

BM!, G-DEL not seen, F!, K!, NY!). 

Tree, to 30 m tall. Terminal buds pubescent with 
appressed or slightly ascending, straight hairs. 
Twigs terete, compressed when young, glabrous. 
Leaves opposite; petioles 0.5-1 (—1.2) cm, flat or 
canaliculate above, glabrous, darker than or con- 
colorous with twigs; blades firmly chartaceous, el¬ 
liptic, (5-)8.3-13.2(-18) X (1.5—)2.9-4.6(-6.5) cm; 

base cuneate, not inrolled, apex acuminate, rarely 
acute; leal surface glabrous on both sides; lower 
leaf surface not glaucous; midrib immersed above, 
raised below, secondary veins (7) 9 to 12 (14) pairs, 
tertiary veins not percurrent, minor venation pat¬ 
tern coarse, areoles with branched free-ending 
veinlets, tertiaries and minor veins slightly raised 
above, raised below. Inflorescences in axils of 
leaves or around terminal buds, paniculate with few 
branches, 3-6 cm long, sparsely pubescent with ap¬ 
pressed to erect hairs, sometimes almost glabrous, 
with 10 to 30 flowers per inflorescence; floral ped¬ 
icels of the lateral divisions 0.5—1.0 mm long, ped¬ 
icels of the central flowers up to 2 mm long. Flow¬ 
ers ca. 3 mm long, ca. 2.5 mm diam.; tepals 6. 
equal, ovate, 1.5—2.1 mm long, 1.3—1.5 mm wide, 
sparsely pubescent with ± appressed hairs outside, 
sparsely pubescent with relatively long appressed 
to erect hairs inside, sometimes almost glabrous in- 
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suallv low elevation for B. hondurensis 


side; stamens 9, filaments ca. 0.5 nun long, sparsely from an 
pubescent, anthers 0.6-0.8 mm long, 2-celled, an- (even for B. brenesii). More fertile material of B. 
ther apices acute or rarely obtuse, anther apices hondurensis is clearly needed to distinguish B. hon - 
glabrous, glands of innermost three stamens glo- durensis from B. brenesii. 


hose; staminodia 3, sagittate, ca. 0.5 mm long; pistil 
ca. 1.3 mm long, glabrous, ovary as long as or lon¬ 
ger than and gradually narrower into the style; re¬ 
ceptacle sparsely pubescent with erect hairs, les? 


13. Beilschmiedia immersinervis Sa. Nishida, 


densely toward the bottom. Fruits ellipsoid, black, 
2.3—3 X ca. 1.3 cm (immature?), surface smooth; 

infructescence axis ca. 2 mm diam., fruit pedicels 


slightly thickened to 3 mm diam. below the fruit. 


sp. nov. TYPE: Costa Rica. Guanacaste: Can¬ 
ton de Abangares, Cordillera de Tilaran, de 
Santa Elena hacia San Rafael, Zona Monte- 

verde, 10°20'00"N, 84°53'00"W, 1200 m, 7 
Jan. 1992 (H & fr), Guindon & Brenes 36 (ho- 
lotype, MO!; isotvpe, INB!). Figure 10. 


Haec species hahitu Beilschmiediae pendular similis, 
sed ab ea trichomatibus ereelis atque anlheris pubescen- 
libus. ab aliis speeiebus neotropicis nervis in hypophyllo 
immersis differt. 


Tree, to 30 m tall. Terminal buds pubescent with 
erect, short curly hairs. Twigs terete, compressed or 
sulcate when young, densely to sparsely pubescent 


apically constricted or rarely not constricted. 

Flowering time . February. 

Distribution and habitat. Eastern Mexico, Belize, 
northern Guatemala, Honduras (Fig. 9); (200-)750- 
1600(—1850) m; from wet tropic al forest to montane 
forest. 

Selected specimens examined. M FA ICO. Ghiapas: 

Muninpio of Cintalapa, SK of Ccrro Haul on llie border 
with tlie state of Oaxaca. 1600 in. 8 Jan. 1973 (immature 
tr). Breedlove & A. R. Smith 31417 (MK\l. MO. !NO ). 

Oaxaca: Municipio San Miquel Chimalapa. Cerro Salo¬ 
mon. near the border with Municipio Sta. Maria Chima¬ 
lapa. l6°4.VY <H I l '30"W. 1850 m. 23 Dec. 1985 (im¬ 
mature tr). Wendt et <//. 5/5/ (MKXl . MO). Veracruz: 

Municipio Sn. Andres luxtla. Laguna Kseondida. 3 km N 
station of Biologia fmpical Los luxtlas, 2(H) m, 21 Feb. 

1985 (fl). Ibarra et al. 2292 (MKMC MO). GUATEMALA. 

Peten: La Cumbre, 142/143 km L ol the Cadenas Road. face glabrous on both sides; lower leaf surface glau- 

II May j y® un lj /jifwif// /92/JO (MO). BKI.l/l .. ( OUs; tnidrih immersed above, slightly raised below, 

loledo: ot \lt. \laya. (.olumhia niver rorest Keserxe. 

(doreia Camp, 16 22 IS. 89 J 1 O'VI. 750 m. 13—14 Apr. 

Olancho: trail bt tween La Chorrera campsite and l ( XH) weakly percurrent, minor venation pattern fine, ar- 
m camp on ridge. I l 59 N. 38 .V) W. 15(H) m, 31 May eoles without free-ending veinlets inside, tertiaries 

1992 (ff). Thomas 412 (MO). , j j l ji • -li 

v and minor veins immersed and hardlv visible 

j 

The type collection of Beilschmiedia hondurensis above, almost immersed or verv slightlv raised be- 


with erect curly hairs, less densely pubescent to 
almost glabrous when older. Leaves alternate to 
subopposite, rather clustered near the terminal 
buds; petioles 0.7—1.5 cm long, flat above, pubes¬ 
cent with erect curly hairs, concolorous with twigs; 
blades firmly chartaceous, oblanceolate to elliptic. 


6—10(—13) X 2-4(-6) cm; base attenuate to cune- 
ate, not inrolled, apex acute, rarely obtuse; leaf? 


secondary veins 7 to 10 pairs, immersed on both 
sides (visible on lower leaf surface), tertiary veins 

w 


is reported as a shrub, but some collections have low. Inflorescences in axil of the leaves near the 
been described as tall as 30 m. terminal buds, paniculate with few branches, 2—6 

Most closely related to Beilschmiedia honduren- cm long, pubescent with short erect hairs, with 10— 
sis is B. brenesii. Some, if not all, Mexican collec- 30(—50) flowers per inflorescence; floral pedicels of 

tions placed in B. hondurensis approach B. brenesii , the lateral divisions ca. 1 mm long, pedicels of the 

making the distinction between the two species dif- central flowers up to 3 mm long. Flowers greenish 

ficult. Beilschmiedia hondurensis is usually distin- yellow, ca. 2.8 mm long, ca. 2.6 mm diam.; tepals 

guished from B. brenesii by its petioles darker than 6, equal, elliptic to ovate, ca. 2.2 mm long, 1.3— 

twigs, shorter floral pedicels, anil fruit pedicels api- 1.7 mm wide, pubescent with erect or appressed 

callv constricted. However, Mexican collections hairs on both sides; stamens 9, outer six filaments 


have the petioles concolorous with twigs and fruit ca. 0.6 mm long, innermost three filaments ca. 0.8 
pedicels not constricted at the apices. Typical B. mm long, filaments pubescent, anthers ca. 0.8—1 
hondurensis specimens have acuminate leal apices, mm long, 2-celled. anther apices obtuse to truncate 

but these Mexican collections sometimes have and pubescent, glands of the innermost three sta- 

acute leaf apices and are similar to most B. brenesii. mens globose; staminodia 3, sagittate, ca. 0.7 mm 

For reproductive characters. Beilschmiedia hon - long; pistil 1.3—1.8 mm long, glabrous, ovary almost 
durensis differs from B. brenesii by its shorter floral as long as and gradually narrowed into the style; 

pedicels. However, only one collection in B. hon - receptacle pubescent with appressed to erect hairs. 

durensis reveals flowers in good condition, and it is Fruits ellipsoid, shiny black, ca. 2.5 X ca. 1.5 cm. 
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Figure 10. Beilschmiedia immersinen is (A-G. Guindon & Brenes 56: H. Haber 11070). 
B. Detail of lower leal surface. — 


—A. Flowering branch. 
C. Part ol in (ion -s cence with one flower in anthesal dehiscence. —D. Flower with 


tepals removed, showing stamens, st am inode 
III with two glands, dorsal view. —G. Pistil. 


and pistil. 

—H. Fruit. 


E. Stamen of whorl 1/11. ventral view. —F. Stamen of whorl 
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surface smooth; infructescenee axis ca. 2 mm wavy to straight hairs. Twigs terete, angular when 
(liam.. fruit pedicels rarely slightly thickened to 3 young, densely pubescent with long erect hairs, less 


mm diam., slightly constricted at the apices or al- densely pubescent when older. Leaves alt emate; 


most not constricted. 

Flowering time. December and January. 
Distribution and habitat. Western Costa Rica 
(Fig. 9); 300—1400 m; premontane wet forest. 

Para types. COSTA RICA. Alajuela : along a road l>o- 
tween Canas and l pala, lower slopes Volcan Tenorio, 450 
m, 25 Jan. 1984 (II). Pennington & Poveda 11416 (CR). 

Cuanacaste: Parque National Guanaeaste, Estaridn Pi- 

til la, Ci Pasmompa, I I ()2'N. 85°25.3'W. 3(H) m, 17 June 
1989 (IV), Itammel et at. 17502 (INR. MO); Canton de 
Tilaran. San Rafael to Kl Dos de Tilaran. 1()°22'N, 
84°53'W, 8( H1-1 1(H) in, II Mar. I<>92 (fr), Haber et al. 
11070 (INR, MO); same canton, San Ralae I de Al mngares, 
10°20'35"N, 84°53'25"W, l(K>() m. 10 Mar. IW) (fr), Ya- 
suda et al. 1512 (IN8, MO); Los Tornos, L0°21 # N f 
84 51'W, 13(H) m, 14 Apr. 1987 (Ir), Haber it* Hello 6067 
(K INR, MO). Piintarcnas: Canton de Puntarenas, Cor¬ 
dillera dt* Tilaran. Santa Plena, near Canitas. Zona Mon¬ 
teverdi*. 10°19'30"N, 84°49\30"W, 14(H) m, 1 Dec. 1992 
, Guindon & lirenes 56 (CR, INR, MO, USJ). 

Beilsehrniedia immersinervis is distinguishe d by 


petioles 0.5—1.5 cm long, flat above, pubescent with 
long erect hairs to glabrous, concolorous with twigs; 
blades coriaceous, ovate to broadly elliptic, (S—)7— 
11 (—18) X 4-8(—11.5) cm; base obtuse to rounded, 
not inrolled, apex obtuse; upper leal surface gla¬ 
brous, lower leal surface densely pubescent with 
long hairs when young, less densely pubescent to 
lv almost glabrous when old; lower leaf surface 

d below. 


glaucous; midrib immersed above, 
secondary veins 6 to 9 pairs, immersed or im¬ 
pressed, rarely slightly raised above, raised below, 
tertiarv veins usually percurrent, rarely only weakly 

r J \ w w w 

percurrent, minor venation pattern fine, areoles 
lacking free-ending veinlets inside, tertiaries and 



minor veins immersed above, immersed (the pattern 
vis ible) or slightly raised below. Inflorescences in 
axils of leaves, paniculate, 6-11 cm long, densely 
pubescent with long erect hairs, with 20 to 40 flow- 
per inflorescence; floral pedicels of the lateral 

divisions 0.5—1 mm long, pedicels of the central 

the following four characters: short curly pubes- n . 0 i n o r •> i 

& r flowers up to 2 mm long, rlowers 2.5—3 mm long, 

ceilce on the terminal buds and twigs, leaves al- 0 o j- * \ r i .1-700 

& ca. 2.o mm diam.; tepals 6, equal, ovate, 1.7-2.2 

ternate, secondary veins immersed on both sides of 1 1 1 r • j 1 . .1 . 

mm long, 1—1.5 mm wide; pubescent with erect 

the leaves, and anther apices pubescent. Some col- 1 1 a • 1 * n * r\ t 

f 1 hairs on both sides; stamens 9, outer six filaments 


lections of B. immersinervis have been identified as 


ca. 0.3 mm long, innermost three filaments 0.3-0.5 


B . pendula , probably because its leaf shape is sim- 1 ri . 1 * a 1 

7 r 1 mm long, filaments pubescent, anthers ca. 1 mm 

ilar to that of B. pendula. However, B. immersinemis 1 o 11 1 *1 .44 4 1 

7 long, 2-celled, anther apices acute to truncate and 

can be separated from B. pendula by its erect and 1 V 1 1 r *l • * *i * 

1 7 glabrous, glands ol the innermost three stamens 

curly hairs on the terminal buds and pubescent an- 11 . 10 •.. . A r n o 1 

^ ' 1 globose; stammodia 5, sagittate, 0.5—O.o mm long; 

e P ces * pistil ca. 1.4 mm long, glabrous, ovary as long as 

Beilsehrniedia immersinervis shares pubescence 1 in 1 • * *1 4 1 . 1 

1 and gradually narrowed into the style; receptacle 

type and venation pattern with B . steyermarkiL 1 . *1 . 1 l • r n- 

1 r pubescent with appressed long hairs, rnnts ellip- 

However, B. immersinervis has pubescent anther • 1 1 1 1 •> r n/ o /• .1 

r soul, black, 5-5 X ca. 2 cm, surface smooth; in¬ 


apices and firmly chartaeeous, symmetrical leaves. 


fructescence axis 2—3 mm diam., fruit pedicels not 


while B. steyermarkii ha s glabrous anther apices *11 111 c •* 4 * • * 1 » .1 

n 1 thickened below lruit, not constricted at the apices. 


and more typically coriaceous, asymmetrical 


eaves. 


This species also shares a similar venation pat- 


Flowering time. April, May, and September. 
Distribution and habitat . Western Vent 


1 

la, 

tern and pubescent anthers with B. riparia, hut B. western Colombia, southern Ecuador, and Peru 
immersinervis is distinguished from this species by (Fig. 9 ); 2100-3000 in; high montane cloud forest, 
its immersed secondary veins. Beilsehrniedia im- 


Common names. Cacoa (Steyermark et al. 

* w 

mersinervis also differs in its smaller, oblanceolate, 100700). Curo (C. K. Allen & Terrdn 25) (Venezue- 
glaucous leaves and slightly longer floral pedicels. la); Roble palta/Sacha palta ( D. A. Smith & Prete! 


8004 )(P 


)• 


14. Beilsehrniedia latifolia (Nees) Sa. Nishida, 

comb. nov. Basionym: Hufelandia latifolia Selected specimens examined. V KNKZLKI.A. Merida: 
Nees, Syst. Laur.: 674. 1836. TYPE: Peru. Lo- Carbonera, 22 Jan. 1959 (sterile). Hernardi 10055 (US). 

Tacliira: from La Grita to Pregonero, 23(H) in, 9 Oct. 
1965 (fl & fr), Hernardi 10054 (R. C, F, MO, NY). CO- 
LOMRIA. f .ahlas: | >ath La Lorrala. estat<* La Xar/a, 2440 
m. 22 June 1987 (II), Xeldsquez & Marulanda 7754 (MO). 
Norte de Santander; Cordillera Oriental, above Majuey. 
on road between Chindcota and Toledo, 7°3(VN, 72°35 f W, 
hescent with brown to fernigineous, erect, long, 24(H)-2b(H) m, 8 Mar. 191W) (II), Stein 5655 (MO, NY). 


eality not indicated, 1835 (fl), Matthew 1455 
(holotype, E!; isotypes, BM!, E!, K!, LE not 
, OXF not seen). 

Tree, to 25 m tall. Terminal buds densely pu- 
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ECUADOR. Loja: between Tambo Cachiyaeu. I.a Kntrada 
and Nudo <le Sabanillas. 25(H)-35(X) m, 7 Oct. 1943 (im¬ 
mature Ir). Steyermark 54404 ((). Zaniora-Cliinchipe: 
limit with Podocarpus National Park. 04°23'N. 79 05'W. 
2500-2600 m. Jan. 1995 (11). Palacios 15147 (MO). 
PERL. Amazonas: l.nya Province, Camporredondo-Tul- 
lanva. short cut to Cerro Huicsocunga. 2350 m. 3 Sep. 
1909 (sterile). Diaz Campos 3714 (MO). Pasco: Oxa- 
pampa Province. Rio San Alberto valley. E of Oxapampa. 
10°34'S. 75°22'W. 25(K) m. 24 July 1984 (immature Ir). 
/>. /V. Smith & Pretel 8004 (MO. NY). 

Kostermans (1938) placed Hufelandia latifolia 
under Beilschmiedia sulcata. However, the type of 
H. latifolia clearly differs from that of B. sulcata 
and is distinguished from the latter by its having 
erect pubescence, coriaceous leaves, and areoles 
without free-ending veinlets. Beilschmiedia sulcata 
itself is a problematic species, placed only imper¬ 


fectly here in this study (see below). 

Beilschmiedia latifolia is much more similar to 
B. oval is or B. tovarensis than to B. sulcata. Beilsch¬ 
miedia latifolia and B. ovalis share a very similar 
leaf shape, venation pattern, inflorescence, and 
flower structure. However, B. latifolia has ellipsoid 
fruits, whereas B. ovalis has spherical fruits. In veg¬ 
etative characters, B. latifolia is distinguished from 
B. ovalis by its long hairs on the lower leaf surfaces. 
Usually, B. ovalis has its lower leaf surfaces almost 
glabrous even when the leaves are young. There are 
some exceptional specimens in B. ovalis , e.g., Stey¬ 
ermark et al. 98480, that have densely pubescent 

•t hairs when young, but rarely do 


leaves with 

the leaves retain this pubescence when they are 
old. Mat ure leaves of B. latifolia sometimes lose 
the pubescence on the lamina, but leaves of many 

* J 

collections, especially those from Venezuela, re¬ 
main densely pubescent on the midribs and sec¬ 
ondary veins even in old age. See Table 3 for a 
comparison. 

Beilschmiedia latifolia and B . tovarensis are also 
similar; B . tovarensis is a complex species with 


wide vegetative variation (see below), and some col¬ 
lections appear very similar to B. latifolia. None¬ 
theless, Beilschmiedia latifolia can be consistently 
distinguished from B . tovarensis by its erect hairs. 
These erect (often wavy) hairs appear on the ter¬ 
minal buds and the lower leaf surfaces, while ap- 
pressed, sericeous hairs < 


on those parts in 
B. tovarensis (see Table 3 for the comparison). 


15. Beilschmiedia linharensis Sa. Nishida & 
van der Werff, sp. nov. TYPE: Brazil. Bahia: 
Reserva Florestal da Porto Seguro—CVRD/ 
BA, Aceiro, 2100 km, left side, 26 Oct. 1988 
(fl), Farias 243 (holotype, MO!). Figure 11. 


llaec species quoad characteres vegetalivos Beilschtnie- 
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(hue ngidae similis, setl ah ra foliis anguslioribiis alque 
florihus minoribus. al> aliis speciehus neolropiris (lorilms 
ilepresse globosis i I i fl ert. 

Tree, to ca. 30 in tall. Terminal buds pubescent 
with appressed straight hairs. Twigs terete, com¬ 
pressed when young, sparsely to densely pubescent 
with appressed straight hairs. Leaves opposite; pet¬ 
ioles 1.5 -2 cm long, flat above, slightly darker than 
twigs, glabrous; blades coriaceous, obovate to ellip¬ 
tic, (5.5— )8—14 X 3—5 cm; base cuneate, inrolled 

toward lower surface (entire margin slightlv inrolled 
toward lower surface), apex rounded to obtuse; leaf 
surface glabrous on both sides, lower leaf surface 
not glaucous; midrib immersed or slightly im¬ 
pressed above, raised below, secondary veins 8 to 
12 (14) pairs, slightly raised on both sides, tertiary 
veins not perc-urrent, minor venation pattern coarse, 
areoles with branched free-ending veinlets inside, 
tertiaries and minor veins almost i 


I 


on 


both 


sides. Inflorescences in axils of leaves, paniculate 
with few branches, 2.5-3.5 cm long, relatively 
densely pubescent with erect straight hairs, with ca. 
15 flowers per inflorescence; floral pedicels of the 
lateral division ca. 0.5 mm long, pedicels of the 


central flowers up to 1 mm long. Flowers de¬ 
pressed-globose, ca. 1.6(—2) mm long. ca. 2.2 mm 
diam.; tepals 6, equal, curved toward inside, broad¬ 
ly ovate, ca. 0.5 mm long, ca. 1 mm wide, sparsely 
pubescent with erect hairs outside, sparselv pubes¬ 
cent with erect hairs to almost glabrous inside, sta- 

9, outer 


filaments ca. 0.2 mm long, in¬ 
nermost three filaments ca. 0.3 mm long, filaments 
pubescent, anthers ca. 0.5 mm long, 2-celled, an¬ 
ther apices obtuse to truncate and pubescent, 
glands on innermost three stamens globose; staini- 
nodia 3, sagittate, ca. 0.3 mm long; pistil ca. 1.2 
mm long, glabrous, ovary as long as and gradually 
narrowed into the style; receptacle pubescent with 
appressed to erect hairs. Fruits unknown. 

Flowering time. October. 

Distribution. Espfrito Santo, Brazil (f ig. 12). 

Faratypes. BRAZIL. Kspirilo Sanlo: Reserva Klo- 
restal fie C\ Rl). Linha res. hst. Cinco-Folhas. 1320 km 
right side. 16 \o\. 1982 (young fl). Folli 400 (MO). 6 Oct. 
1993 (young fl). Folli 203.3 (MO). 

This species was first found in Linhares, Espirito 


Santo. Although I have only one collection in ma¬ 


ture flower and two collections in flower hud. the 
small depressed-globose flowers of this species ap¬ 
pear unique among neotropical Beilschmiedia and 
are diagnostic for B. linharensis . It shares a similar 
phyllotaxis, blade venation pattern, pubescence 
type, and leaf shape with B. rigida. 


16. Beilschmiedia mananilanensis Cuevas & 
Cochrane, Novon 9: 18. 1999. TYPE: Mexico. 
Jalisco: municipio de Autlan de Navarro, S of 
Corralitos, Canada de Alentrisco, 

104° 18'20"W, 19°36'19"N, 1800-1900 m, 26 

Mar. 1998 (fl), Guzman & Santana 1616 fho- 
lotype, ZEA not seen; isotypes, BM not seen, 
CAS not seen, CHAPA not seen, ENCB not 
seen, F not seen. IBl G not seen, IEB not seen. 
MEXl not seen, MICH not seen, MO!, NY not 
seen, TEX not seen, UCR not seen, WIS not 
seen, XAL not seen). 


Tree, to 20—30 m tall. Terminal buds densely 

m 

pubescent with light brown, erect, long, straight 
hairs. Twigs terete, densely pubescent with long 
erect hairs, less denselv when older. Leaves elus- 

w 

tered (opposite on the tip of the twigs); petioles 


1 cm long, flat above, pubescent with long erect 
hairs to glabrous, concolorous with twigs; blades 
chartaeeous, elliptic to narrowly obovate, 10—14 X 


s 

caus¬ 

,1. 

es ca. 

g 

erect 

blades 

)- 

14 x 


“>— 6 


obtuse, not inrolled, apex obtuse to 
r< > u nd ed; upper leaf surface glabrous, lower leaf 
surface pubescent with long hairs especially along 
the major veins when young, less densely to gla¬ 


brous when old, lower surface not glaucous; midrib 
slightly raised above, raised below, secondary veins 


about 14 pairs, slightly raised above, raised below. 


tertiary veins usually not percurrent, minor vena¬ 


tion pattern c 


, areoles with branched free-end¬ 


ing veinlets inside, tertiaries and minor veins 
slightly raised on both surfaces. Inflorescences in 
axils of leaves, paniculate, 2-3 cm long, pubescent 
with long erect hairs or glabrous, glaucous, with 
less than 10 flowers per inflorescence; floral pedi¬ 
cels of the lateral divisions ca. 3 mm long, pedicels 
of the central flowers 4—7 mm long. Flowers ca. 3 
mm long. ca. 3 mm diam., yellowish green: tepals 
6, equal, ovate, ca. 1.8 mm long, ca. 1.2 mm wide; 
slightly pubescent with erect hairs to glabrous on 
both sides; stamens 9, outer six filaments ca. 0.5 



Figure 11. Beilschmiedia linharensis (Farias 24.3). — 
leaf su rface (right). —C. Part of inflorescence. —I). Lateral view of flower. 


\. Flowering branch. 


—B. Lower leaf surface (left) and upper 
E. F lower from above. —F. Stamen of 


whorl I/I I, ventral view. —Stamen of whorl III, dorsal view. —H. Stamens of whorl II (right) and whorl III (left) with 
gland. —I. Pistil. 
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Figure 12. 


Representative distribution ol Beilschmiedia linlwrensis . B. mananllanensis . B. mexicana. and B. miersii. 


mm long, innermost three filaments ea. 0.7 mm 
long, filaments pubescent, anthers ea. 0.8 mm long, 
2-eelled, anther apices obtuse and glabrous, glands 
of the innermost three stamens globose; staminodia 

3, sagittate*, ea. 0.8 mm long; pistil ea. 1.5 mm long, 
glabrous, ovary as long as and gradually narrowed 
into tilt* style; receptacle pubescent with erect 
hairs, glabrous at the* bottom. Fruits unknown. 

Flowering time. March. 

Distribution and habitat. Jalisco, Mexico (Fig. 
12), at 1800—1000 m in montane* mesophyll forest. 


Spe<imen examined. MEXICO. Jalisco: muniripio de 
Autlan de Navarro, S ol Corralitos. Canada dr Alentrisco. 


I04°I8'20"W I9°3(>'I9"N, I ( KM) m, 0 Mar. I<>9| 
vas et al. 4076 (MO). 



. Cue- 


This species probably be*longs to the* Beilsehmie - 
dia hondurensis group. It has e*re*et pubescence on 
the terminal buds and long leaves with coarse blade 
venation, approaching li. angustielliptica. It differs 

in its leaf arrangement 



from B. 

(clustered), leal shape (with roundish to obtuse 


apex), and floral pedicels (being about twice as long 
as those of B. angustielliptica). Beilschmiedia man - 
antlanensis also tends to have staminal filaments 
more pubescent than B. angustielliptica or others 
within the B. hondurensis group. 


17. Beilschmiedia mexicana (Mez) Kosterm., 
Ree. Trav. Bot. Neerl. 35: 846. 1938. Hufelan- 

dia mexicana Mez, Jahrb. Konigl. Bot. Oart. 

Berl. 5: 20. 1889. TYPE: Mexico. Orizaba, 
1853 (fr), F. Muller 1460 (lectotype, designat¬ 
ed by Kostermans (1938), K!; isolectotypes, B 
not seen, K!, LE not seen, W not seen). 


Linaciera areolata Limdell. Amer. Midi. Naturalist 23: 
I 76. 1940. TYPE: Mexico. Hidalgo: above Chapul- 
huacan, 1300 m. 12 July 1937 (Ir), Limdell & Lun - 

m 

dell 7165 (holotype, AFS not seen; isotype, F!). 


Tree, to 25 m tall. Terminal buds pubescent with 
appressed hairs, rarely almost glabrous. Twigs te¬ 
rete, compressed when young, pubescent with ap¬ 
pressed hairs or glabreseent, less densely pubes- 
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cent to glabrous when older. Leaves alternate, Xilitla, 2 km SE ol Ahuacatlean, 1300 m. 2. June I 1 ).")') 

(fl), Rzedowski 10975 (MKXU). Veracruz: Cosalapa, Mar. 

1922 (fl). Pitrpus 8745 (MO. NY. US). BELIZE. Toledo: 

Maya Mountains. Bladen Nature Reserve, upper Bladen 

Branch basin. 16°30'41"N, 88°56'52"W. 900 m. 12 Mav 


glabrous, rarely pubescent with appressed hairs, 
concolorous with twigs; blades ehartaceous, elliptic. 


ba 


5—13(—19) X 3— 8( — 10) cm; 1996 (immature (r). Holst et ol. 5230 (MO). 


cuneate, not inrolled, apex acute to obtuse, 
rarely acuminate; leaf surface glabrous on both 
sides; lower leaf surface not glaucous, or verv rarely 
glaucous; midrib and secondary veins almost im¬ 
mersed or slightly raised above, raised below, sec- 


Beilschmiedia mexicana appears close to B. pen - 
dula, sharing similar floral characters. However. B. 
mexicana usually has minor leal venation conspic¬ 
uously raised on both sides, acute leaf apices, and 
non-glaucous lower leaf surfaces, whereas B. pen- 
dula displays minor venation immersed above (al¬ 
though the pattern is visible), acuminate leaf api¬ 
ces, and glaucous lower leaf surfaces. These two 
species also have different minor venation patterns: 
B. mexicana has areoles rounded and lacking free- 
ending veinlets inside, while B. pendula has areoles 
angular and subtending branched veinlets. A dis¬ 
tribution gap exists between them, with B. pendula 
found from Nicaragua to Ecuador and the West In¬ 
dies and B. mexicana from Mexico and Belize. 


ondary veins in 6 to 11 pairs, tertiary veins not 
percurrent, minor venation pattern fine, areoles 
rounded and lacking free-ending veinlets inside, 
tertiaries and minor veins raised on both sides, very 

r 

rarely immersed above. Inflorescences in axils of 
leaves, paniculate, 1—10(—16) cm long, sparsely pu¬ 
bescent with short straight hairs or almost glabrous, 
with 10 to 20 (45) flowers per inflorescence; floral 
pedicels ol the lateral divisions (0.3—)1—1.5 mm 
long, pedicels of the central flowers up to 4(—5.5) 
mm long. Flowers 2.5-2.7 mm long, 2.5-3 mm 
diam.; tepals 6, equal, ovate to elliptic, 1.3—1.7 mm 
long, 1.2—1.5 mm wide, sparsely pubescent with 
erect to appressed hairs on both surfaces. Stamens 
9, outer six filaments 0.3—0.5 mm long, innermost 
three filaments ea. 0.5 mm long, filaments pubes¬ 
cent, anthers ea. 0.8 mm long, 2-celled, anther api¬ 
ces obtuse to truncate and glabrous, glands of the 
innermost three stamens globose; staminodia 3, 
sagittate, ea. 0.6 mm long; pistil ea. 1.5 mm long, bescent with erect curly hairs, or rarely with erect, 

glabrous, ovary' almost as long as and gradually nar- slightly wavy hairs. Twigs terete, compressed when 

rowed into the style; receptacle pubescent with ap- young, pubescent with erect, curly to wavy hairs, 
pressed hairs. Fruits ellipsoid, purplish black, 2.5- usually densely so when young, less densely pu- 


18. Beilschmiedia miersii (Gay) Kosterm., Rec. 
Trav. Bot. Neerl. 35: 860. 1938. Bellota miersii 
Gay, Fl. Chil. 5: 298. 1851 or 1852. TYPE: 

Chile. Valparaiso: Aconcagua, (fl). Gay 236 
(lectotvpe, designated by Kostermans (1938), 

P!). 

Tree, to 25 m tall. Terminal buds densely pu- 


3(—4) 


bescent when old. Leaves opposite; petioles 0.3—1 


axis 1-2.5 mm diam., fruit pedicels scarcely thick- cm long, sulcate to canaliculate or rarely flat to 
ened below the fruits, slightly constricted at the terete above, pubescent with erect, curly to wavy 

hairs, concolorous with twigs; blades coriaceous. 


apices 


r,, ,, , , . dried to light green, roundish ovate, (2.5 — )5 

r lowering time. March to June, September. . 

Distribution and habitat. Southern Mexico and . . . . 

r> i- ,!-■ nnrv .. .. slightly inrolled toward lower surface, apex obtuse 

Belize (Fig. 12); 800-1780 in; montane mesophyll ® , , . r r , . 

f • i • i /• ■ .. to rounded, sometimes retuse; leal surface glabrous 

lorest or semideciduous forest, rarely on limestone. . . . , 

r r l • (A ns n on both sides, 

Common names. Calanique (A. Gomez r. 1 95), 

Tzitztez (.4. Mendez G. & Shilom 7686) (Mexico). 

v 

Selected specimens exam ined. VIKA ICO. Chiapas: to 8 (10) pairs, slightly raised or almost immersed 

Municipio Oxchuc, waterfall of Rio Mesbiljaz, 15 June above, slightly to conspicuously raised below, tor- 

1984 (fi). 4. Mendez G. Shilom 7M() (MO). Guerrero: tiary veins not percurrent, minor venation pattern 

Municipio Atoyac de Alvarez, in Nueva Dlhi, 17 km INK i . i i t_ j r i- . , 

r n . i on M mo-j ,n t> • . rs coarse, areoles with branched tree-ending veinlets 

of hi I araiso, 1490 m, 1 9 Mar. 1984 jfl 0v immature Ir), , . t D 

Soto & Martinez SI22 (MO). Hidalgo: Municipio Tlan- inside, tertiaries and minor veins slightly raised or 

cliinol, road to Tierra Colorada, 1580 m, 9 Apr. 1992 (im- almost immersed above, slightly raised below. In¬ 


ly sparsely pubescent along the 
midrib; lower leaf surface glaucous; midrib im¬ 
mersed above, raised below, secondary veins (5) 7 


scences from one axil of the leal), paniculate with 


mature fr), Luna & Ocegueda 22A (MKXU). Puebla: florescences in axils ol leaves (sometimes two inflo- 
Municipio Ahuacatlan, Agua Dulce, 4 km SK of Ahuaca- 

tlan, 20°0TN, 97°50 \V, 1 180 m, 12 June 1985 (immature 

fr). Tenorio et (d. 9 0(H) (MO). Queretaro: Muni eipio ban- 
da, 0.5 km SE of El Aguacate, 1520 m all., 19 !)♦*«■. 1988 cent with erect curly hairs, with 10 to 35 flowers 

(fl). Rubio 362 (IEB, MEXU). San I aiis Potosi: Municipio per inflorescence; floral pedicels of the lateral di- 


2 - 6 ( 


densely pubes- 
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visions 0.5—1 mm long, pedicels of the central flow¬ 
ers up to 3.5 mm long. Flowers 2.5—3 mm long, 

3.2— 3.5(—4.2) mm diam.; tepals 6, equal, ovate. 

1.2— 1.5(—2.2) mm long, 1.2—1.7(-2.5) mm wide, ± 


Haee species Beilschmiediae ovah af finis. sed al> ea lo- 
liis majorihus infra puberulis, nervis plurihus. venis ter- 
tiariis perciirrentilnis atque petiolis longiorihus differt. 

Tree, to 35 m tall. Tenninal buds densely pu- 


densely pubescent with erect curly hairs outside, bescent with ferrugineous, short erect curly hairs. 


densely pubescent with long erect hairs inside; sta- Twigs terete, slightly angular when young, densely 


mens 9, outer six filaments ca. 0.2 mm long, in- pubescent with ferrugineous, short erect curly 


nermost three stamens ca. 0.3 mm long, filaments hairs. Leaves alternate; petioles 2-3 cm long, flat 
pubescent, outer six anthers 0.7—1 mm long, inner above, rarely slightly canaliculate above, pubescent 
three anthers 0.6-0.8 mm long, 2-celled, anther with ferrugineous short curly hairs, less densely pu- 
apices obtuse to truncate and glabrous, glands of bescent when old, concolorous with twigs; blades 
the innermost three stamens globose; staminodia 3, coriaceous, broadly elliptic to obovate, someti 


sagittate, ca. 0.5 mm long; pistil 1.4—1.6 mm long, slightly asymmetric, (8-)ll-16 X 5—10 cm; base 
glabrous or rarely sparsely pubescent, ovarv longer obtuse to euneate, not inrolled, apex acute to acu- 


than and gradually narrowed into the style; recep- ruinate; upper leaf surlaee glabrous, lower leaf s 
tacle pubescent with long appressed hairs. Fruits face puberulent with short erect hairs; lower surface 

ellipsoid, up to 4 X 3 cm (fide Kostennans, 1938), usually glaucous; midrib and secondary veins im- 

surface smooth; fruit pedicels in mature fruit un¬ 
known. 

Flowering time . January' to June and October 


1 above, raised below, secondary veins 11 to 


14 pairs, tertiary' veins percurrent, minor venation 
pattern fine, areoles without free-ending ve inlet s in¬ 


to N 


ove 


mber. 


side, tertiaries 


1 


minor veins 


sed above. 


Distribution. Central Chile (Fig. 12) at 120— 
900 m; reported to grow in subtropical, semiarid 
vegetation (Heusser, 1971). 


slightly raised or immersed below (venation pattern 


visible below). Inflorescences in axils of leaves near 


Common name. Bellota (Miers s.n.). 


terminal buds, paniculate, 4.5—12 cm long, pubes¬ 
cent with ferrugineous, short erect curly hairs, with 
40 to 80 flowers per inflorescence; floral pedicels 


Selected specimens examined. 
Zapallar, stream of Tigre, 27 Feb. I ( >52 
(F, MO). Santiago: Acules, Apr. I ( >02 

MO). 


CHILL. Valparaiso: of the lateral divisions 0.5-0.7 mm long, pedicels 




. Boelcke 6466 
. Kemv 108 (BM. 


of the central flowers up to 1 mm long. Flowers 

greenish yellow, ca. 2.8 mm long, ca. 3 mm diam.; 

tepals 6, equal, ovate, 1.8—2.2 mm long, 1.2—2 mm 
Beilschmiedia miersii is one of only two Beilsch- wide, denselv pubescent with erect hairs outside, 

miedia species from Chile; both Chilean species are sparsely pubescent with erect curly hairs to almost 

discussed under B. berteroana. glabrous inside; stamens 9, filaments 0.3—0.8 mm 

long, pubescent, anthers ca. 0.9 mm long, 2-celled, 
anther apices obtuse to truncate and glabrous. 


Nees (1836) used the name Boldu chilanum sup¬ 


posedly when citing a collection of this species, but 


it is to be treated as a superfluous name of Boldus 
chile ns is , whose type belongs in the Monimiaceae. 


glands of innermost three stamens globose; stami¬ 
nodia 3, sagittate, ca. 0.7 mm; pistil ca. 2 mm long. 


Two collections of this species in flower, Zollner glabrous, ovary as long as and gradually narrowed 

11607 and Anonymous (A r.?) 54/, have a foliose into the style; receptacle pubescent with long, ap- 

the rachis, 

Beilschmiedia species. However, this character is 
not consistently seen in this species. 


pressed to erect hairs. Fruits spherical, black, 3—4 


19. Beilschmiedia ovalioide's Sa. Nishida, sp. 
nov. TYPE: Mexico. Oaxaca: Ixtlan District, 


Sierra de J 


, en route from Xiacui to Talea 


X 3—4 cm, surface smooth; infructescence axis ca. 
5 mm diam., fruit pedicels thickened to 10 mm in 
diam. below the fruit, not constricted at the apices. 

Flowering time. April. May. and August. 
Distribution and habitat. Southern Mexico (Fig. 


de Castro, ca. 25 km SSW of Talea from the 14); 1850-2750 m; montane mesophyll forest. 


route, 2750 m, 19 Apr. 1982 (fl & fr). Lorence 
& Cedilla 407B (holotype. MEXU!; isotypes, 
F!, MO!). Figure 13. 


ParatyfH's. MEXICO. Chiapas: Mumcipio Union Jua¬ 
rez, in LI Yolcan lacuna by a road from Talquian to the 
top of the volcano, along the border v\iIh Guatemala. 


Figure 13. Beilschmiedia oraliaides (hirence & Cedilla 4078). 

—C. Flower with tepals removed, sh 


A. Flowering branch. —B. Lower leaf surface w ith 


detail of pubescence. — 

—I). Stamen of whorl I/ll, ventral view. 


owing stamens, gland (right), staminode (left), and .pistil. 

E. Stamen of whorl III, dorsal view. —F. Pistil. —G. Fruit. 
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o B. ovalioides 
★ B. ovalis 


20. Beilschmiedia ovalis (S. F. Blake) C. K. Al¬ 
len, J. Arnold Arbor. 26: 418. 1945. Hufelan- 
dia ovalis S. F. Blake, J. Wash. Acad. Sci. 9: 
461. 1919. TYPE: Costa Rica. Alajuela: Vol- 
Cthi de Po6s, 2300 m, 31 Mar. 1907 (fl), F > ittier 
2040 (holotype, US!; isotype. F!). 


Figure 14. Representative distribution of Beilschmit 
dia ovalioides and li. ovalis. 


I. 


Beilschmiedia austin-smithii (Standi.) ( 7 . K. Allen, J. Ar¬ 
nold Arbor. 25: 418. 1945. Per sea austin-smithii 
Standi.. Field. Mus. Publ. Hot. 18: 1552. 1938. 
TV PK: Costa Rica. Alajuela: Canttin de Alfaro Ruiz. 
Palmira, 30 Apr. 1037 (fl), A. Smith 410B (holotype. 

F!). 

Tree, to 30 in tall. Tt >rminal buds pubescent with 
erect short curly hairs. Twigs terete to angular. 


2200-2700 rn, 4 Feb. 1987 (fr). Martinez el at. 19456 ‘^‘sely to sparsely pubescent with short curly 

(MO). Oaxaca: Sierra de Juarez, ea. 25 km SSW of Talea hairs, less dense to glabrous when old. Leaves al- 

de Castro, or 3 km N of the junction to Valina, 2750 in, ternate; petioles 1—1.5 cm long, flat above, glabrous 

31 Ma\ 1983 (fl). Cedilla & h>rence 2S72 (K MhXU, MO); or rarely pubescent with short curly hairs, conco- 

W of Municipio San Felipe Usila, 8 km straight S from 

Santa Cruz Tepetotutla, 17 o 40 # 0() w N, ( )f)°33 , 24"W, 2395 m, 

31 Mar. 1994 (young fl), Gallardo et al. 1007 (MKXU): 


lorous with twigs; blades coriaceous, ovate to 

broadly elliptic, 4— 10(—14) X 3—8(—10.5) cm; base 


/ i . v . ir r . , . / i. c obtuse to rounded, not inrolled, apex obtuse; leal 

l.tmapam District, road from lotontepee to Comaltepee, 5 ’ ' r ’ 

km NK of Totontcpec. 1850 in. II Nov. 1983 (fr). Lnence surface glabrous on both sides, rarely partly pu- 
et al. 4.i70 (F, MKXU, MO); 20 km SF ofTotontcpec. 250 bescent with erect curly hairs when young; lower 


above, raised below, tertiary veins not percurrent 


m (mistake for 2500 in?). 9 Aug. 1977 (fl), Sousa et al. surface glaucous; midrib immersed above, raised 

7H71 (l td: \illa \lta District. 8.1 km N of Maravillas, below, secondary veins 5 to 9 pairs, immersed 

road between Talea de Castro and Valina, 2370 in, 15 May 

1983 (fl & fr). Torres et al. 2047 (F, MKXU, MO); Muni- . . . . . 

. . c v , c ,.^nov re . , or weakly percurrent, minor venation pattern hne, 

cipio San l elipe Usila, <.3 km S (1*9 ) ot Santa Cruz J 1 * 

Tepetotutla, 17°40'23"N. %°33'28"W. 2220 m. 15 May areoles without free-ending veinlets inside, tertia- 

sed or slightly raised 


|9<M (fr). Rincon 410 (MFXl ); same municipio. 7.0 km 
S (179°) of Santa Cruz Tepetotutla, 17 40'I3''\. 
90°33'28'A\. 2240 m. It) Mav 1994 (fl). Rincon 422 

(MKXU). 


and 


minor veins 


BeiLschmiedia ovalioides appears close to B . 


above, slightly to conspicuously raised below. Inflo¬ 
rescences in axils of leaves or sometimes clustered 
around the terminal buds, paniculate, 3—15 cm 
long, pubescent with erect hairs, with 20 to 50 flow¬ 
ers per inflorescence; floral pedicels of the lateral 
ovalis. Both share very similar pubescence type, divisions 0.5-1.2 mm long, pedicels of the central 

venation pattern, flower structure, and fruit shape. H ()We rs up to 2 mm long. Flowers yellowish, 2.5- 

Beilschmiedia ovalioides has longer petioles (more 3.2 inm long, 2.9-3.7 mm diain.; tepals 6, e<jual, 

than 2 cm long), lower leal surfaces puberulent ovate to elliptic, 1.4—2.3 mm long, 1—1.7 nun wide; 

even when old, secondary veins more than 11 pairs, pubescent with erect hairs on both sides; stamens 

and conspicuously percurrent tertiary veins. 9, outer six filaments 0.3—0.5 mm long, innermost 

Beilschmiedia ovalis has shorter petioles (less than three filaments 0.5-0.7 mm long, filaments pubes- 

1.5 cm long), lower leaf surfaces glabrous when old, cent, anthers ca. 1 mm long, 2-eelled, anther apices 

secondary veins less than 9 pairs, and tertiary veins obtuse and glabrous, glands of the innermost three 


not conspicuously percurrent. Those characters are stamens globose; staminodia sagittate, 0.5—1 mm 

not diagnostic individually, but in combination they h ,n g; pistil 1.3—1.< mm long, glabrous, ovary almost 

discriminate these two species dearly. Beilschmie - as lon 8 as or lon 8 er ,han an<l gradually narrowed 

dia ovalioides tends to have larger (more than 11 in, ° ,he st y ,e ’ receptacle relatively densely pubes- 

cm long), broadly elliptic to obovate leaves, where- cent with lon «’ erect to almost a PP res8ed »‘ a ^. 

v »• it i it . 1 ,i 1A v kruits spherical, green when immature, ca. 3.5 X 

as />. ovalis usually has smaller (less than 10 cm), 1 & 

ca. 3.5 cm (or bigger), surface smooth; fruit pedi¬ 
cels ca. 5 mm diam., thickened to ca. 10 mm diam. 
below the fruit, not apically constricted. 


ovate leaves. Both species occur above 1800 m, but 
with some disjunction of distribution. Beilschmiedia 
ovalioides has been collected only in Mexico, 

r 

whereas B. ovalis has been collected in Honduras, 
Costa Rica, and Panama. 


Flowering time. 
and November. 


February to May, September, 
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Distribution and habitat. Western Honduras, 
central Costa Rica, western Panama (Fig. 14); 
1800—2800 m; cloud forest. 

Common names. Aguacate negro (E. A. Lao 
395) (Costa Rica), Aguacatillo (Thomas 584) (Hon¬ 
duras). 


Selected specimens examined. HONDURAS. Comay- 

* w 

a£ua: 10.5 km K of lago Yojoa, Cerro Azul Meambar. on 
the ridge leading to the Cerro Azul peak, 14°48'N, 
87°53'W, 1870 m, 12 Mar. 1993 (immature fr), Th omas 
554 (MO). COSTA RICA. Alajuela: Pal mi re, 1900 m, 27 
May 1938 (fl), A. Smith NY675 (F, NY). Heredia: Volcan 
Barba, 1800—2000 m, 14 Nov. 1971 (sterile). Holdridge 
6595 (CR, NY). San Jose: Canton Asern. valley of Rfo 

w 

Grande de Farcoles, El Cedral, Alto Hierbabuena, 
9°5(>'30"N, 84°06'35"W. 2150 m, 6 Nov. 1993 (sterile)../. 
F. Morales 1952 (INB, MO). PANAMA. Gliiriqui: Cerro 
Punta, 2(KH) m. 24 May 1946 (fl?, missing). P H. Allen 
5490 (MO). 


s (1938) regarded Hufelandia ovalis 


Kost 

a synonym of Beilschmiedia sulcata , but Allen 
(1945) reestablished it as B . ovalis . However, Allen 


did this without seeing the type of H. ovalis , and in 
the same paper she described a new species, B. 


austin-smithii based on a collection actually con- 
specific with B. ovalis. The type collection of B. 
austin-smithii has denser pubescence on the peti¬ 


oles and lower leaf surfaces than typical for B. oval¬ 
is , probably because this type has relatively young 
s: no other significant differences are ob¬ 
served. 



Beilschmiedia ovalis belongs to the B. costaricen- 
sis group and is distinguished by its short curly 
pubescence on the terminal buds and twigs, alter¬ 
nate, coriaceous, ovate to broadly elliptic and gla- 
brate (when old) leaves, and spherical fruits. This 
species shares similar leaf shape with B . 
and B. tovarensis , similar pubescence type with B. 
steyermarkii and B. tilaranensis , and similar repro¬ 
ductive characters with B . ovalioides. For differ¬ 
ences between B . ovalis and each of these five spe¬ 
cies, see Table 3 and the discussion under the five 
species, respectively. 



21. Beilschmiedia pendula (Sw.) Hemsl., Biol. 
Cent.-Amer., Bot. 3: 70. 1882. Laurus pendula 
Sw., Prodr.: 65. 1788. Hufelandia pendula 
(Sw.) Nees, Plantarurn Laurinarum Secundum 
Affinitates Naturales Expositio: 22. 1833. 
TYPE: Jamaica: locality unknown, (fl), Swartz 
s.n. (lectotype, designated by Kostermans 
(1938), S not seen; isolectotypes, BM!, C!). 


Hufelandia thomaea Nees. Plantarurn Laurinarum Secun¬ 
dum Affinitates Naturales Expositio: 23. 1833. 
TYPE: St. Thomas. I reality and collector unknown 

m 

(B not seen, P not seen). 


Tree, to 35 m tall. Terminal buds pubescent with 
appressed straight hairs. Twigs terete, compressed 
when young, pubescent with appressed straight 
hairs, less densely pubescent to glabrous when old. 
Leaves alternate; petioles 0.7-2 cm long, flat or 
rarely canaliculate above, glabrous or sparsely pu¬ 
bescent with appressed hairs, concolorous with the 
twigs; blades firmly chartaceous, elliptic to oblan- 

ceolate, A— 13(—22) X 2—5(—10.5) cm; base cuneate, 

not inrolled, apex acuminate or very rarely acute to 
obtuse; upper leaf surface glabrous, lower leaf sur¬ 
face glabrous or rarely sparsely pubescent with ap¬ 
pressed hairs; lower leaf surface glaucous; midrib 
immersed above, slightly raised below, secondary 
veins (5—)7—10(—12) pairs, immersed above, slight¬ 
ly to conspicuously raised or rarelv almost im¬ 
mersed below, tertiary veins not percurrent or rare¬ 
ly ± percurrent, minor venation pattern Hue, 
areoles angular with branched free-ending veinlets 
inside, tertiaries and minor veins immersed above 
(but the pattern partially visible), almost immersed 
or slightly raised below, the pattern visible on the 
upper surface much coarser than on the lower sur¬ 
face. Inflorescences in axils of leaves, paniculate 
with few branches, 3-14(-17) cm long, almost gla¬ 
brous or sparsely pubescent with short appressed 
hairs, with 5—25(-40) flowers per inflorescence; flo¬ 
ral pedicels of the lateral divisions 0.5-1.5 mm 
long, pedicels of the central flowers up to 4 mm 
long. Flowers greenish yellow to whitish, 2-3 mm 
long, 2.3-2.8 mm diam.; tepals 6, equal, ovate, 
1.2—1.7 mm long, 0.8—1.4 mm wide, sparsely pu¬ 
bescent with appressed to erect hairs on both sides; 
stamens 9, outer six filaments 0.3—0.4 mm long, 
innermost three filaments 0.4—0.6 mm long, fila¬ 
ments pubescent, anthers ca. 0.8 mm, 2-celled. an¬ 
ther apices obtuse-acute to truncate and glabrous, 
glands of the innermost stamens globose; stamino- 
dia 3, sagittate, ca. 0.8 mm long; pistil ca. 1.5 mm 
long, glabrous or rarely sparsely pubescent, ovary 
almost as long as and gradually narrower into the 
style; receptacle pubescent with appressed hairs. 
Fruits ellipsoid, black, shiny, ca. 2-3.5(-4.5) X ca. 
1.5 cm, surface smooth; infructescence axis ca. 2 
mm diam., fruit pedicels strongly constricted at the 
apices, slightly thickened below the fruit. 

Flowering time. February to November. 

Distribution and habitat. Honduras, Nicaragua, 
southern Costa Rica, Panama, the West Indies, 
Venezuela, Colombia, and Ecuador (Fig. 15); 0— 
1680 m; montane broad-leafed forest, tropical wet 
forest, sometimes on limestone. 

Common names. Mulato (Ekman 14826), Came 
de doucella {A. Luna 650) (Cuba); Vacarita (Stern 
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& Chambers 173) (Panama); Cobalongo macho 


(Veillon 11/12) (Venezuela). 

Selected specimens examined. CUBA. Gamagiiey: 
Loma del Cato and vicinity Cobre Range of Sierra Maes- 
Ira, I 1 July—14 Aug. 1921 (immature fr), lje6n et al. 10451 
(NY). Cienfuegos: SK of Cumanayagua. Sierra de San 
Juan, 3-4(X) m, July 1941, (II), Howard 5695 (F, MO, NY, 
U). Guantanamo: F Cuba, Monte Verde, 1856-7 (II & 
immature fr), Wright 485 (BM, BR. MO, NY). Holguin: 
Pierra de Nipe, at Rfo Piedras, 5(H) m, 24 Aug. 1915 
(immature fr), Ekman 6 402 (F, NY, US). Sancii Spiritus: 
Santa Clara, Mts. Trinidad, 650-750 m, 9 Mar. 1910 (fl), 
Britton & Wilson 5320 (NY). Santiago de Cuba: S side 
of the crest ol the Sierra Maestra, Ua Bayamesa, W of 

w 

Aserradero San Antonio <lr los Cumbres, 1400—15(H) m, 

23—24 Jan. 1956 (young II), Morton 0503 (US). Villa Cla¬ 
ra: St. Domingo, 600 m. 24 May 1887 (11), Eggers 2087 
(NY). JAMAICA. Cl arendon, along road between Ritchies 
& Balcarres, <XH) m, 10 Nov. 1973 (immature fr), Proctor 
33007 (MO). HAITI. Ouest. Gros Cheval, Monies des 
Commissaires, 1400 m, 17 Mar. 1942 (immature (r). Hold- 

ridge 1053 (BM, F, MO, NY, US). DOMINICA. Barahona, 

El (lajo, ea. 7 km Irom the earretera de Cabral a Polo, 
through the way to Fntrada de Cortico (Monteada Nueva), 

18°07.5'N, 71°13.5'W, 1400 m, 18 Jan. 1986 (immature 
Ir), Zanoni X Pimentel 30000 (MO, NY). PUERTO RICO. 
Adjuntas, in a forest near a stream ol Yimro, 22 May 1886 

(fl)! Sintenis 4308 (B, BM, BR, NY, P, US). ST. KITT. 

Uawnent? estate, 8 Sep.—5 Oct. \ { K)\ (immature fr). Brit¬ 
ton & Cowell 034 (NY). MONTSERRAT. Centre Hills, 400 
m, 7 Nov. 1944 (II), J. S. Beard 400 (NY, U). GUADE¬ 
LOUPE (and dependanees). St. Louis, valley ol St. Louis, 

7(H) m, 18 Sep. 1899 (fl). I hiss 4014 (4000) (NY). MAR¬ 
TINIQUE. Pinte-Novie, 3<X4-7(M> m, 1897 (young fl & fr), 
Duss 3803 (NY). ST LUCIA. Fouds St. ecjues, 26 Mar. 
1889 (sterile). Anonymous s.n. (BM). HONDURAS. Yoro: 

w A 

road Real de San Jos£ le\u|uat to (iampo Nuevo at a place 
called Las Letras. \\ of Cerro Cabeza de Negro, 

15°28'(X)"N, 87°26'05"W, 1010 m, 24 Apr. \905 (fr), 
Aguilar it Evans 4073 (MO). NICARAGUA. Matagalpa: 
Maeizos de Perlas Blancas, SF side, drainage ol Quebrada 
Fl Quebradon, slopes N ol I Ida. San Martin, ca. 13* 14— 
15'N. 85°39'W, 950-1 1(H) m, 24 Nov. 1981 (fr), Stevens 
et al. 20801 (MO). COSTA RICA. Piuitarenas: Bu enos 
Aires. Cordillera de Talamanca. 11 j amis, lei t margin ol 
Quebrada Dorora. enroute to Rio Lori, (HC17'50"N, 
83°15'30"Vi, 1520 m, II Mar. l c )93 (II), Herrera 5801 
(MO). San Jose: along Pan American Highway, ca. I km 
N ol San Isidro del General, ca. 6(H) m. 9 Sep. 1943 
(sterile), Barbour 1010 (F). PANAMA. Darien: Bahia de 
Pinas, slopes of bordering hills, 24 June 1957 (sterile). 
Stern <£ Chambers 173 (NY ). Panama: Sendero de Inter- 
pretaeion. 1 km F ol camp in the reserve forest of Inren- 

are, 8°40'N, 79°55'W, 8<HMXH) m, 24 Mar. 1994 (II). Cor¬ 
rea & Montenegro 10408 (MO). VENEZUELA. Merida: 
Highway Panamericana, between Rfo (iavilan & Rfo Per¬ 
dido, 1 S()—5(H) m, 2 June PXX) (fr), Veillon 11/12 (MO). 
Miranda: Districto Paez. road between San Juan—Mon¬ 
tevideo, 1()°04'—06'N, 65°45'-47'W, 4(H) m. 7 Sep. 1977 
(young II). A. Gonzalez & Ortega 1303 (MO). COLOMBIA. 
AntiiM|iiia: Municipio San Luis, stream La Cristalina, 
(>°N. 74°45'W, 730—770 m. 22 May 1987 (immature Ir), 
Guillermo X' Cardenas 033 (MO). INariiio: Fspriella, Fu- 
maeo, 22 June 1951 (fr), Castaneda 2820 (F). ECU ADOR. 
Esmeralda*: San Lorenzo, near rail road, right of wav 3 
krn SE, 20 Apr. 1943 (young (I & immature fr). Little. Jr. 


0204 (MO. NY, LIS). INapo: 5 km N of Coca, El Chuncho 
Floristic* Reserve, 0°25'S, 77°01'W, 250 m, 23 May 1993 
(young II), Palacios 10794 (MO). 


Kostermans (1938) 


gnized Bentham as the 


author of the combination BeiLschmiedia pendula , 
but Bentham did not validly publish it since he did 
not definitely associate the epithet pendula with the 
generic name BeiLschmiedia . Hemsley was the au¬ 


thor who validly published the combination in 
1882. 

Nees (1833) established Hufelandia thomaea on 
account ol its upright inflorescence and non-pen- 
dulous fruits. However, Meisner (1864) did not rec¬ 
ognize the differences and submerged it in BeiLsch¬ 
miedia pendula . The type of H . thomaea was not 
available lor this study, but MeisnerV treatment 
should I >e supported because the characters Nees 
referred to are too subtle to discriminate these taxa. 

Beilschmiedia pendula is one ol the most widely 
distributed neotropical species in the genus. It is 


often confused with B. costaricensis , B. mexicana , 
and B. tovarensis : these lour species share similar 

*e type, leaf shape (except for a group of 


pubesc 

B. tovarensis with ovate to broadly elliptic leaves), 
flower structure, and fruit shape. However, B. pen¬ 
dula can be distinguished from B. costaricensis by 
blade venation almost immersed on upper leal sur¬ 
faces, glaucous lower leal surfaces, and its fruit 
pedicels apically constricted. Differences between 
B. pendula and B. mexicana or B. tovarensis are 

di 


ssed under these two species respectively. 


rowly elliptic-oblanceolate. However, s 


Leaves of B. pendula are usually small and nar- 

^ep- 

tional collections show large and wide leaves, es¬ 
pecially from Puerto Rico and Martinique. Leal 
apices in these collections also differ from typical, 
distinctively acuminate leaf apices in being obtuse. 


22. Beilschmiedia rigida (M ez) Kosterm., Rec. 

Trav. Bot. N£erl. 35: 856. 1938. Hufelandia 
rigida Mez, in Taubert, Bot. Jahrb. Syst. 17: 
519. 1893. TYPE: Brazil. Rio de Janeiro: Alto 
Maca6 de Nova Friburgo, Oct.-Nov. (fl), 67a- 
ziou 19790 (lectotype, designated by Koster¬ 
mans (1938), B not seen; isolectotypes, BM!, 
C!, F!, LE not seen, P!). 

Tree, height unknown. Terminal buds pubescent 
with appressed short straight hairs. Twigs terete, 
sparsely pubescent with appressed short straight 
hairs or almost glabrous. Leaves opposite; petioles 
1.5-3.5 cm long, flat above, slightly discolored from 
twigs, glabrous; blades coriaceous, obovate, 14-22 
X 7—11 cm; base decurrent, flat to slightly inrolled 
toward lower surface, apex rounded to obtuse; leaf 
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Figure 15. Representative distribution of Beilschmiedia pendula , B. rigida , B. riparia , and B. steyermarkii . 


surface glabrous on both sides; lower leal surface 
not known whether glaucous or not; midrib im¬ 
mersed above, raised below, secondary veins 9 to 
12 pairs, slightly raised above, raised below, tertia¬ 
ry veins not percurrent, minor venation pattern 
coarse, areoles with branched free-ending veinlets 
inside, tertiaries and minor veins slightly raised on 
both sides. Inflorescences in axils of leaves or clus¬ 
tered around the terminal buds, paniculate, 4—12 
(—18) cm long, sparsely pubescent with appressed 
to erect hairs or almost glabrous, with 10 to 30 (55) 
flowers per inflorescence; floral pedicels of the lat¬ 
eral divisions 1.5—2 mm long, pedicels of the cen¬ 
tral flowers up to 5 mm long. Flowers 3—3.5 mm 
long, ca. 3.5 mm diam.; tepals 6, equal, ovate, 1.5— 
2.3 mm long, 1.1—1.5 mm wide, pubescent with 
erect hairs on both surfaces; stamens 9, outer six 
filaments 0.3-0.5 mm long, innermost three fila¬ 
ments ca. 0.5 mm long, filaments pubescent, an¬ 
thers 0.9—1.2 mm long, 2-celled, anther apices ob¬ 
tuse to truncate and pubescent, glands on 
innermost three stamens globose; staminodia 3, 
sagittate, ca. 0.7 mm long; pistil 1.6—1.9 mm long, 
pubescent, ovary slightly longer than and gradually 


narrowed into the style; receptacle pubescent with 
appressed hairs. Fruits known only in immature 
stage, ellipsoid, surface smooth; infruetescence axis 
ca. 3 mm diam., fruit pedicels thickened to ca. 5 
mm diam. below the fruit; fruit pedicels scarcely 
constricted at the apices. 

Flowering time . September to November. 
Distribution . Rio de Janeiro and Espirito Santo, 

Brazil (Fig. 15). 

Common names. Canella tapinha (Kostermans, 

1938), Canela-batata (de Lima et at. 3707). 


Selected specimens examined. BRAZII 
neiro: Alto Macae de Nova et Serra de 

Nov. (fl), Glaziou 20444 (C, k. NY). 


Rio de Ja- 

Kstrella. Oct.— 


Beilschmiedia rigida belongs to the B. curvira- 
mea group, but has some distinct cuticular char¬ 
acters, showing relatively thick, straight anticlinal 
walls (Nishida & Christophel, 1999). This species 
is distinguished by its opposite, obovate leaves, 
rounded leaf apices, long petioles, larger flowers, 
and thicker inflorescence rachises. 
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23. Beilschmiedia riparia Miranda, Anales Inst. 
Biol. Univ. Nac. Mexico 24: 75. 1953. TYPE: 
Mexico. Chiapas: ca. 7 km SE of Tuxtla Gu¬ 
tierrez, border of the stream of Cerro Hueeo, 

ca. 700 m, 4 Feb. 1951 (fl), Miranda 6872 

(holotype, MEXl!; isotype, F!). 


Persea primal ogena L. (). Williams & A. It. Molina. Kcon. 
Bot. 31: 319. 1977. TAPE: Nicaragua. Matagalpa: 
(Cordillera (Central dt* Nicaragua, tinea Sta. Maria de 
Ostuma, 13(H)-14(H) m, 30 Nov. 1973 (fr), Williams 
& Molina 42575 (F!, EAP not seen). 


Tree, to 40 m tall. Terminal buds pubescent with 
erect, straight to wavy or rarely curly hairs. Twigs 


terete, rarely compressed when young, relatively 
densely pubescent with erect, straight to wavy curly 
hairs, less densely pubescent or rarely glabrous 
when old. Leaves alternate, rarely subopposite; pet¬ 
ioles 1—2 cm long, flat above, glabrous or pubescent 
with erect, straight to wavy hairs, densely pubes¬ 
cent when young, concolorous with twigs; blades 
chartaceous, elliptic, rarely ovate, sometimes asym¬ 
metric, 7-16.5 X 4-7.5 cm; base cuneate, rarelv 

r 

obtuse, not inrolled, apex acute to obtuse; upper 
leaf surface glabrous, lower leaf surface pubescent 
with erect, straight to wavy hairs when young, gla¬ 
brous when old, or sometimes hairs remaining on 


the midrib and secondary veins even when old; low- 

w 

er leaf surface not or very rarely glaucous; midrib 
and secondary veins immersed above, raised below. 


•ondary veins 8 to 13 pairs, tertiary veins not 


pereurrent or 


ly 


pereurrent, minor venation 


pattern fine, areoles without free-ending veinlets in¬ 


side, tertiaries and minor veins immersed (the pat¬ 


tern visible) above, slightly raised below. Inflores¬ 


cences in axils of leaves. 


ly clustered on the 


buds, 2—14 (*m long, pubescent with erect, wavy to 
curly hairs, with 15—100 flowers per inflorescence; 
floral pedicels of the lateral divisions 0.5—0.7 mm 
long, pedicels of the central flowers up to 1.5 (rare¬ 
ly 2) mm long. Flowers white to creamy 2—3 mm 


long, 2.3—3 mm diam.; tepals 6, equal, ovate to 
elliptic, ca. 2 mm long, 1.5 mm wide, pubescent 
with erect, slightly wavy hairs on both sides; sta¬ 
mens 9, outer six filaments 0.3—0.5 mm long, in¬ 
nermost three filaments ca. 0.7 mm long, filaments 
pubescent; anthers 0.7—1 mm long, 2-celled, anther 
apices obtuse to truncate and pubescent (very rare¬ 
ly glabrous), glands of the innermost three stamens 
globose; staminodia 3, sagittate, ca. 0.8 mm long; 
pistil ca. 1.8 mm long, glabrous to sparsely pubes¬ 
cent, ovary longer than and gradually narrowed into 
the style; receptacle pubescent with appressed 
hairs. Fruits ellipsoid, black, 4 X 1.5 cm, surface 
smooth; fruit pedicels ca. 2 mm diam., scarcely 


thickened below the fruit, pedicels constricted at 
the apices. 

Flowering time . January to May. 

Distribution and habitat. Southern Mexico, 
southern Honduras, and Nicaragua (Fig. 15); 
(480—)700—1500 m; along streams in semi-decid¬ 
uous forests or mixed cloud forests. 

Common names. Guaquemico, Aguacate de 
mico, Aguacatillo (Bachem et al. 1000 ), (Mexico); 
Aguacatillo Colorado (von Hagen & von Hagen 
1257) (Honduras); Aguacate de monte (Standley 
10857) (Nicaragua). 


Selected specimens examined. MEXICO. Chiapas: 
Municipio Villaflores, Deprrsion Central and Sierra Ma- 
dre. Einca Ocotlan, 740 m, 21 Apr. 1989 (immature fr). 
Hachem et al. 1000 (MO). Guerrero: Municipio Cliilpan- 
cingo, Canada Las Hamacas, path to Soyatepee, 750 m, 2 
May 1988 ((I), L. C. Rodriguez 874 (FEME, MO). Oaxaca: 
Municipio San Miguel Chimalapa. 2 km N to Col. Bodulfo 
Figueroa road to Diaz Ordaz and B. Juarez. 16 34'N, 
94 I2'\\, ca. 14(H) m, 28 Mar. 1984 (11). Wendt & Rico 
4228 (MO). Veracruz: Misantla. June 1866 (fr), M. Hahn 
s.n. (P). HONDURAS. Tegucigalpa: locality unknown, 
ca. 840 m, 16 Dec. 1937 (sterile). C. & W. von Hagen 
1257 (NY ). NICARAGUA. Esteli: entre Plan Helado y la 

laguna de Miraflor, El Zaraton. I3°I4'N, 86°15'W, 14(H) 
m, 30 June 1983 (immature fr), Moreno 21057 (MEXU, 
MO). Jinotega: vicinity ol Einca San Roque, sierra E of 
Jinotega. 13(H)—15(H) m. 5 July 1947 (sterile), Standley 
10857 (F). 


Beilschmiedia riparia belongs to the B. costari - 
census group. This species is distinguished by the 
following characters: erect pubescence on the ter¬ 
minal buds and twigs, secondary veins raised be¬ 


low, a fine blade venation pattern, pubescent an¬ 
thers, and elliptic fruits. To separate B. riparia from 
the similar B. immersinervis , see the discussion un¬ 
der the latter. 


24. Beilschmiedia steyermarkii (5 K. Allen, J. 
Arnold Arbor. 26: 417. 1945. TYPE: Guate¬ 
mala. Alta Verapaz: S of Cubilagiiitz, 300—400 
m, 3 Mar. 1942 (fl), Steyermark 44494 (holo- 

r A 

type, F!). 

Tree, to 27 m tall. Terminal buds pubescent with 
erect, short curly hairs. Twigs terete, slightly an¬ 
gular when young, pubescent with erect, short wavy 
hairs to glabrous, less densely pubescent when old¬ 
er. Leaves alternate; petioles 1—1.7 cm long, flat to 
canaliculate above, glabrous to pubescent with 
erec t, short curly hairs, concolorous with the twigs; 
blades coriaceous, elliptic to narrowly ovate, often 
asymmetric, 5—10 X 1.5—4 cm; base and apex 

acute, rarely apex obtuse, glabrous on both sides; 
lower leaf surface uncertain whether glaucous or 
not; midrib immersed above, raised below, second- 
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ary veins in 7 or 8 pairs, i 


1 above, slightly 
raised below, tertiary veins not percurrent, minor 
venation pattern fine, areoles without free-ending 
veinlets inside, tertiaries and minor veins immersed 
above (sometimes the pattern visible above), slight¬ 
ly raised below. Inflorescences in axils of leaves. 


tending to cluster 


the top of the branchlets. 


paniculate, 4—8 cm long, pubescent with erect short 
wavy hairs, with 25 to 65 flowers per inflorescence; 
floral pedicels of the lateral divisions 0.5—1 mm 
long, pedicels of the central flowers up to 3 mm 
long. Flowers ca. 2.4 mm long, ea. 2.5 mm diam.; 
tepals 6, equal, ovate to elliptical, ca. 1.5 X 1 mm, 
pubescent with erect wavy hairs outside, erect and 
wavy, or appressed hairs inside; stamens 9, fila¬ 


ments 0.3—0.6 mm long, pubescent, anthers 0.6— 
0.8 mm long, 2-celled, anther apices obtuse to trun¬ 
cate and glabrous, glands of the innermost stamens 
globose, staminodia 3, sagittate, ca. 0.8 mm long; 
pistil ca. 1.4 mm long, glabrous, ovary as long as 
and gradually narrowed into the style; receptacle 
pubescent with erect wavy hairs, less densely pu¬ 
bescent to glabrous toward the bottom. Fruits un¬ 
known. 

Flowering time . March. 

Distribution . Guatemala (Fig. 15); 300—400 m. 


Additional specimen examined. 
Arcos, 149 km of Cadenas Road, 22 
Contreras 9443 (C, K MO). 


GUATEMALA. Los 

Dec. 1969 (young (I), 


Beilschmiedia steyermarkii is similar to B . ovalis 


ally, the two collections annotated herein < 


in pubescence type, venation pattern, and floral 
structure but differs in its narrow leaves. Addition- 

from 

300^100 m altitude, which is a too low an elevation 
for B . ovalis (which typically occurs above 1800 m 
elevation). 

Beilschmiedia steyermarkii also vegetatively re¬ 
sembles B. immersinervis (see the discussion under 
the latter). 

As Allen (1945) reported, the type specimen of 
B. steyermarkii has few-floweret I infl orescences. 
However, precise floral number is uncertain be¬ 
cause the inflorescences are broken. rh e second 
specimen, collected alter Allens description, has 
inflorescences with relatively many (40 to 65) flow- 

mm * 

ers. 


25. Beilschmiedia siricta Kosterm., Rec. Trav. 

Bot. Neerl. 35: 863. 1938. TYPE: Brazil. Rio 
de Janeiro: G. Portella, Monte Sinai, 1935 (fl), 
Nunes 313 (holotype, L not seen; isotype, 

RB!). 

Tree, height unknown. Terminal buds pubescent 
with appressed straight hairs. Twigs terete, younger 


ones compressed, sparsely pubescent with ap¬ 
pressed hairs, less densely pubescent to glabrous 
when older. Leaves opposite; petioles ca. 1 cm long, 
canaliculate to flat above, glabrous, slightly darker 
than branches; blades firmly chartaceous, elliptic, 
(5— )8— 9 X 2.5-4 cm; base cuneate, not inrolled, 

apex acute; leaf surface glabrous on both sides; 
lower leaf surface not glaucous; midrib immersed 
or impressed above, raised below, secondary veins 
9 to 13 pairs, raised on both sides, tertiary veins 
not percurrent, minor venation pattern coarse, ar¬ 
eoles with branched free-ending veinlets inside, 
tertiaries and minor veins raised on both sides. In¬ 
florescences in axils of leaves, racemose, 1.5—2.5 
cm long, pubescent with ± appressed hairs, with 5 
to 10 flowers per inflorescence; floral pedicels ol 
the lateral divisions 0.5—1.2 mm long, pedicels of 
the central flowers up to 3 mm long. Flowers ca. 
2.5 mm long, ca. 2.7 mm diam.; tepals 6, almost 
equal, ovate, ca. 1.8 mm long, 1.2—1.5 mm wide, 
pubescent with appressed hairs outside, sparsely 
pubescent with appressed hairs or almost glabrous 
inside; stamens 9, outer six filaments ca. 0.4 mm 
long, innermost three filaments ca. 0.5 mm long, 
pubescent, anthers ca. 1.1 mm long, 2-celled, an¬ 
ther apices obtuse to truncate and pubescent, 
glands of innermost three stamens globose; stami¬ 
nodia 3, sagittate, ca. 0.8 mm long; pistil 1.4—1.6 
mm long, glabrous, ovary as long as and gradually 
narrowed into the style; receptacle sparsely pubes¬ 
cent with appressed hairs. Mature fruits unknown, 
young fruit ellipsoid, surface warty; young fruit 
pedicels not constricted at the apices. 

Distribution . Rio de Janeiro, Brazil (Fig. 16). 

Beilschmiedia stricta is known only from the type 
collection. It appears to be similar to B. curviramea 
and B. fluminensis in leaf shape and flower struc¬ 
ture (see the discussion under these two species 
respectively). 

26. Beilschmiedia taubertiana (Schwacke & 
Mez) Kosterm., Rec. Trav. Bot. Neerl. 35: 863. 
1938. Hufelandia taubertiana Schwacke & 
Mez, Arb. Bot. Gart. Breslau 1: 108. 1892. 
TYPE: B razil. Minas Gerais: Rio Novo, 1890 
(fl & fr), Araujo 704 7 (lectotype, designated by 
Kostermans (1938), B photo!; isolectotypes, P!, 

RB!). 

Tree, height unknown. Terminal buds pubescent 
with erect, long straight hairs. Twigs terete, younger 
ones compressed, pubescent with erect, long 
straight or slightly wavy hairs, less densely pubes¬ 
cent when old. Leaves opposite; petioles 0.8—1 cm 
long, canaliculate above, pubescent with erect long 
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Figure l<>. Representative distribution of Heilschmiedia slricta. H. tauhertiana, H. tilaranensis, and B. lovaremis. 


hairs, slightly discolored from twigs; blades firmly 
ehartaceous, elliptic, 10—14 X 4—5 cm; base obtuse 
to rounded, not inrolled, apex acute; upper leaf sur- 
lace glabrous, lower leaf surface sparsely pubescent 
with erect, long straight to slightly wavy hairs; lower 
leal surface not known whether glaucous or not; 
mil Irih immersed above, raised below, secondary 

J 

veins 9 to 14 pairs, slightly raised or almost im¬ 


merse* 


1 alx 


>ve. 


1 below, tertiary veins not per- 
eurrent, minor venation pattern coarse, areoles with 
branched free-ending veinlets inside, tertiaries and 


minor veins slightly raised on both sides. Inflores¬ 
cences in axils ol leaves, racemose, ca. 1.5 cm long, 
pubescent with erect long hairs, with ca. 5 flowers 
per inflorescence; floral pedicels ol the lateral di¬ 
visions 0.5—1 mm long, pedicels of the central flow¬ 
ers up to 4 mm long. Flowers ca. 5 mm long, ca. 5 
mm diam.; tepals 6, equal, ovate, 1.9—2 mm long, 
1.3—1.5 mm wide, pubescent with erect long wavy 
hairs outside, sparsely pubescent with appressed to 


eree 


t hai 


rs 


ide; stamens 9, outer 6 filaments ca. 


0.3 mm long, innermost 3 filaments ca. 0.4 mm 
long, filaments pubescent, outer six anthers 1.2—1.3 
mm long, innermost anthers 0.9-1.1 mm long, 2- 
eelled, anther apices obtuse to truncate and pubes¬ 
cent, glands of the innermost 3 stamens globose; 
staminodia 3, sagittate, ca. 0.6 mm long; pistil ca. 
1.2 mm long, glabrous, ovary shorter than and grad¬ 
ually narrowed into the style; receptacle densely 
pubescent with erect hairs. Fruits ellipsoid, ca. 5 


X 3 cm, surface warty; infructescence axis ca. 3 
mm diam., fruit pedicels thickened to ca. 5 mm 
diam. below the fruit, not constricted at the apices. 

Distribution . Sou th ern Minas Gerais, Brazil 

(Fig. 16). 

Additional specimen examined. BRAZIL. Minas der¬ 
ail Rio Novo. 1889 (slerile). Araujo 5 (RB). 

Among southeastern Brazilian species, Beilsch- 


miedia tauhertiana is easily distinguished by its 


erect, long straight pubescence on terminal buds 
and twigs, and by the lower leal surfaces sparsely 
and similarly pubescent. 


27. Beilschmiedia tilaranensis Sa. Nishida, sp. 
nov. TYPE: Costa Rica. Guanacaste: Cant6n 
de Tilardn, Cordillera de Tilardn, Las Nubes 

de Rio Chiquito, Mt. Olivo, 10°21'00"N, 
84°51'00"W, 1450 m, 29 Jan. 1992 (fr). Gum- 

don & Brenes 40 (holotype, MO!; isotypes, 

CR!, INB!, USJ!). Figure 17. 


Haee species Beilschmiediae avail affinis. sed al> ea fo- 
liis oliovutis, venis tertiariis valde pereiirrentibus atque 
fruelu ellipsoitleo differt. necnon i|iiam ea in altiturlinihiis 
inferioribus habitat. 


Tree, to 20 m tall. Terminal buds pubescent with 
erect short curly hairs. Twigs terete, angular when 
young, densely pubescent with erect short curly 
hairs, less dense when old. Leaves alternate; peti- 
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Beilschmiedia tilaranensis (A—F, Haber 11092, G, Guindon 40). —A. Flowering branch. —B. Pari of 
—C. lateral section through flower, showing stamens, two glands, staminode. and pistil. —I). Stamen oi 


Figure 17. 

inflorescence. 

whorl 1/11, ventral view. —E. Stamen of whorl III with two glands, dorsal view. —F. Pistil. —G. Fruit. 
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oles 1—2 cm long, almost flat above, sparsely pu- rally obovate leaves and commented that these 

bescent with erect short curly hairs, eoncolorous might belong to an undescribed species. Since 

with twigs; blades coriaceous, obovate, rarely ellip- then, additional specimens with pubescence and 
tic, 6—13 X 4—7 cm; base cuneate, not inrolled, leal texture similar to B. ovalis but with these ob- 
apex obtuse; leal surface glabrous on both sides; ovate leaves have been collected from elevations 

lower leal surface glaucous; midrib immersed lower than where B. ovalis occurs. These collec- 


above, raised below, secondary veins 7 to 11 pairs, tions consistently have ellipsoid fruits, also differ- 

almost immersed, rarely impressed above, raised ent from the spherical fruits of B. ovalis. Obovate 

below, tertiary veins percurrent, minor venation leaves, ellipsoid fruits, and a lower-elevational hab- 

pattern line, areoles without free-ending veinlets in- itat clearly distinguish these collections as a new 

side, tertiaries and minor veins i 


sed above, species. In addition, B. tilaranensis has leal tertiary 

w 

raised below. Inflorescences in axils of leaves, pa- veins conspicuously percurrent, a condition rarely 
niculate, 5—12 cm long, sparsely pubescent with seen in B. ovalis. 


erect short curly hairs or almost glabrous, with 20 


central flowers up to 2 mm long. Flowers creamy, 
ca. 2,3 mm long, ca. 2.6 mm diam.; tepals 6, equal, 
ovate, ca. 1.5 mm long, ca. 1.2 mm wide, sparsely 
pubescent with erect hairs on both sides; stamens 
9, filaments 0.4—0.8 mm long, pubescent; anthers 
ca. 1 mm long, 2-celled, anther apices obtuse to 
truncate and glabrous, glands of the innermost 
three stamens globose; staminodia 3, deltoid, ca. 


0.7 mm long; pistil ca. 1.5 mm long, glabrous, ovary 


to 30 flowers per inflorescence; floral pedicels of 28. Beilschmiedia tovarensis (Meisn.) Sa. Nish- 
the lateral divisions 0.5—1 mm long, pedicels of the i ( j a? comb. nov. Basionym: Hufelandia tovar¬ 

ensis Meisn., in DC., Prodr. 15 (1): 65. ISM. 
SYNTYPES: Colomt )ia. Locality unknown, 

w 

Karsten BB (B photo!). Venezuela. Merida: To¬ 
var, ca. 1920 m, 28 Aug. 1854 (fl). Fendler 
1094 (NY!). 

\ml>a pseudo-coto (Itushv) koslerm.. Her. Trav. Hoi. 
Neerl. 35: 8*2. 19,38. Ocotea pseudo-coto Kusby. 
Hull. Torrey Hot. Club 49: 291. 1922. TYPE: Bolivia. 

w 

La Laz: mountains S of Huachi. near the Cochabam¬ 
ba River. 75<MXK) m. ( > Sep. I<)2I (young fl). White 
1051 (leetotype, designated by hostermans (1938), 
photo!; isoleetotypes, AKS not seen, C!, G-DKL 
not seen, (ill not seen, k!. US photo!). 

Tree, to 40 m tall. Terminal 1 )uds pubescent with 
appressed straight hairs. Twigs terete, slightly an¬ 
gular when young, pubescent with appressed 
straight hairs, less densely pubescent when older. 
Leaves alternate; petioles 0.5—4.2 cm long, flat to 
canaliculate above, glabrous or pubescent with ap- 

twigs; 

blades coriaceous to lirmly chartaceous, ovate to 
broadly elliptic, rarely broadly oblanceolate, (5—)8— 
20(—28) X 4—14 cm; base cordate to obtuse, rarely 


as long as the style or longer than and gradually 
>wed into the style; receptacle sparsely pubes¬ 
cent with appressed hairs. Fruits ellipsoid or ob- 
ovoid, black, 5.5—6.5 X 2—2.5 cm, surface smooth; 
infructescenee axis 3-4 mm diam., fruit pedicels 
thick ened to 4—6 mm diam. below the fruit, not 
apically constricted. 

Flowering time . April. 

Distribution and habitat. Costa Rica and west¬ 
ern Panama (Fig. 16); 1100-1580 m; premontane — ~ ~ L V - — , -—' 

.. 1 pressed straight hairs, eoncolorous with 

forest. 


Parutyfws. COSTA RICA. Alajuela: Cerros de lu Pal¬ 
ma de San Ramon, 1300-1500 m, 24 Jan. 1984 (I’r), J. 
('ri)mez L. 0800 (CR. F). Cuanarasto: Panjue Naoional 
(»uanaras0‘. Lstacion (iaran, Iaberia, 10 55 15'V 
85 28 15 Vi, I 100 m, I I Dee. P^X) (immature fr), Chdrez 


1480 m, 10 Mar. | 99 (> (immature fr). Yusuda et al. 1818 
(INR, MO). Piintareiias: Canton de Tilaran 4—5 km W\ 
Mon I even le, 2—1 km VI of Santa Klena between road to 


— 

cuneate, not inrolled, apex acuminate, rarely acute; 
upper leal surface glabrous, lower leaf surface pu- 

t,> »>, i i\rw iii, i i i/re. i 'fr\i ii ii i ii lam re iri, iMarez i . -,i i i ^ • i . i • i 

m (MO); I km N of I,, Cm/.. I0°2I'N. 84°50'W. ca. h ™ cenl w,lh a PP ressed short straight hairs; lower 

leal surface glaucous; midrib immersed above, 

raised below, secondary veins 5 to 11 pairs, im¬ 
mersed or slightly raised above, raised below, ter- 
Caflitas and upper road to Las Nubes, 10 20'\ 84°49'W *: 

1400-1 r>(X) in, II Apr. 1992 (fl), Haber et al. 11092 ( INB. ^ 

MO); Las Alturas dt* Colo Rrus. 8 5 UN. 82 50'\\. I 150— 

1250 in, 20 Mar. 1987 (fr). Burger et al. 12184 (F, MO. 

NY); Fstaridn Riolngiea Las Alturas, 8 57'15'N. 

83°50 # HTW, 1580 m, 7 Mar. | 99 (> (sterile). Yasuda et al. 

1807 (INB). PANAMA. Code: sawmill above El Cope 
Pacific slope, ea. I 100 m. 9 Mar. 1979 (fr). Hummel 0286 

(MO). 


areoles lacking free-ending veinlets inside, tertia¬ 
ries and minor veins immersed above (the line pat¬ 
tern sometimes slightly visible), almost immersed 
below (the pattern visible). Inflorescences in axils 
of leaves near the terminal buds, sometimes in axils 
of cataphylls below leaves near tips of the twigs, 
paniculate, 4—16(—23) cm long, pubescent with 


Burger and van der Werff (1990) reported that a short, appressed to erect hairs, with 30 to 100 flow- 

few collections in Beilschrniedia ovalis had atvpi- ers per inflorescence; floral pedicels of the lateral 
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divisions 0.5—1.5 mm long, pedicels of the central Trujillo: Carache District, road between l,a Playa 

flowers up to 3 mm long. Flowers yellowish white, (^ 3< N. 70 8 W), SVt of Carache, & Potreritos de Cende 
o i n q v * i a i (9 32'N. 70°8'W), ca. 10-14 km from I,a Playa, 2200 m, 

2-3 mm long. 2-3 mm diam.; lepals 6. equal, ovale ,, May | <)88 (immalure fr) l)o „ el S/M (M0) . Vor . 

to elliptic, 1.3-2 mm long, 1-1.5 mm wide, pubes- a euy: 7-10 km N of Salom, HI Amparo near Candelaria, 

cent with appressed to erect hairs on both sides; 1100-1 300 m, 27-30 Dec. 1972 (young fl), Steyermark & 

stamens 9, outer six filaments 0.3—0.4 mm long, Espinoza 106806 (NY). COLOMBIA. Antioquia: Muni- 

innermost three filaments 0.4-0.7 mm long, fila- ci J ,i(> L "%' /^v y °i* * >f Cla "!‘ , S s< T ,0 o n 

ments pubescent, anthers 0.7-1 mm long, 2-celled, mature fr), Cogolla 1285 (MO). Boyaca: 100 m NW of 

anther apices obtuse to truncate and glabrous, Bogota, extreme W part of Department Boyaca. region of 

glands of the innermost three stamens globose, sta- M*. Cliapon, ca. 1080 m. 23 July 1932 (immature fr). 

minodia 3, sagittate, ca. 0.7 mm long; pistil ca. 1.3 t^arance 353 (BM. K, K, N't. U). Caldas: Municipio Bis- 

1 | i I, aralda, Ouebrada Chovaniufa. 1140 m, 14 Nov. 1992 (im- 

mm long, sparsely pubescent to glabrous, ovary as m;lllire (rV Vnr „,„ 7Rd C a .„». . . 

long as and gradually narrowed into the style; re¬ 


ceptacle pubescent with 



hairs, less 


densely pubescent toward the bottom. Fruit ellip¬ 
soid, purple-black, 2.5-3.5 X 1.5-2 cm, surface 
smooth; infructescence 


mature fr), Vargas 754 (MO). Cauca: Tierra Odentro, 
around Huila, Indian village in Rio Paez Valley, U)00- 
l ( >00 nu Jan. 1906 (immature lr). Pittier P2H6 (NS ). Mag¬ 
dalena: region near Santa Marta, 2250 m, 2 Mar. 1932 
(sterile), hspina <£ Giacometlo AI70 (N^ ). Meta: Sierra 
. . de la Macarena, Cano Entrada, 550 m, 13 Jan. 1950 (im- 

is 2-3 mm diam., fruit mature fr), Philipson et al 2094 (NY). Valle: Cordillera 

pedicels scarcely thickened below fruits, constrict- Occidental, valley of Rio Cali, suburb of IVffas Blancas. 

ed or not constricted at the apices. 23 Jan. 1963 (fl), Figueiras H40I (US). ECUADOR. Bo¬ 

livar: Road Echandia-Cuaranda, 2000 m, 17 July 1991 

w 

(fl). van der Werjj et al. 12406 (MO). Esmeraldas: Canton 
San Lorenzo, Parroquia Alto Tam bo. Sector El Cristal. 
()I°30'N. 78°30'W, f»(H> m. 13 Apr. 1W2 (fr). Tipaz el al. 
702 (MO). Imhabura: Colacachi. Hda. Llorida. 
<>°2.VS. 78°28'W, l<XK)-25(K) m, 28 Aug. I<>92 (sterile). 


Flotvering time. July to March. 

Distribution and habitat. Southern Costa Rica, 

Panama, northern Venezuela, Colombia, Ecuador. 

Peru, and western Bolivia (Fig. 16); (1— )500— 

2200(-3000) m; premontane wet forest to cloud for- Alvarez et al. 625 (MO). Morona-Santiagu: I 1.7 km S\\ 

of Taisha, 2°32'S, 77°44'W, 11-15 Sep. 1976 (sterile). 


est. 


Ortega 138 (US). I\a|Mi: (.anion Quijos, Chaco, road to 
Cayambe-Coca Reserve. Rfo San Juan Chico, following to 


Common names. Aguacatillo (Figueiras 8401) 

(Colombia); Aguacatillo (Alvarez et al. 625), Agua- Rl() ()ya( . achi> 7T ()3'W. 1750 m. 12 Jan. 1992 

( dtdlo de montana ( Little , Jr. 66z>7 r ) (Ec*uador); Ro- (young fl X fr), Palacios et al. 9554 (MO). El Oro: 15 

ble palta (van der Werff et al. 8329 ), Palta moena, kmSof Piedras, Ingenio farm, 700-1000 m, 20 June 1943 

(immature (r). Little , Jr. 66 57 (NY, US). Pieliineha: along 
new road Nanegal—Mindo, 15(H)—1800 m, 2 Mar. 1994 


Moena [Alban 4085) (Peru). 

Selected specimens examined. COSTA RICA. Here- (young (I), van der Werff et al. 13377 (MO). PERU. Aina- 

dia: Volean Barba, 4 Mar. 1983 (fr), Peralta s.n. (CR). zonas: Luya Province, Jaipe, Fundo El Para iso, 1690 m. 


31 May 1989 (immature fr). Diaz Campos 3587 (MO). 
Cajamarea: Provineia Jaen, Colasay, hills N\\ of town. 


Puntarenas: Canton of Golfito Jimenez. Dos Brazos de 
Rio Tigre, enroute between the ravines, Cerro Mueller and 

Cerro Rincon. 8°30'35"N, 83°28'15"W, 782 m. 25 Nov. 5°58'S. 79°03'W, 21(H) m, 21 Feb. 1985 (fr), Stein & Tod- 

1990 (fl), Herrera 4642 (MO). Sail Jose*: Canton Perez zia 2251 (MO, NY). Iliianueo: Provineia Paehitea, Hon- 

Zeledon San Isidro de El General, El Pilar de ( ^ajon, plots 

of Las Brisas de Cajon, 9°22'50"N, 83°36'45"W. 600 m. 

If) Apr. 1992 (immature fr), Zamora et at. 1819 (MO). 

PANAMA. Barro (Colorado Isl.: Lutz Trail cut-off be- 


oria, Caserio Leoneio, Aug. 9, 1963 (fl), P. Iaio M. 66 (F, 
NY, US). Madre de Dios: Tambopata Tourist Camp, 
junction of Rfos la Torre and Tambopata, 12 50 S. 
69° 1 CW, 260 m, 6 June 1986 (immature lr). Gentry 


hind Animal house, 23 May 1968 (fr). Croat 5813 (F, MO, ISunez 54196 (MO). Pasco: Provineia Oxapampa. 18(H) 


NY ). Canal Zone: Pipeline Road, 6 km N of Gamboa. 3 
Dec. 1971 (sterile). Gentry 2829 (MO). Ghiriqui: road 
from Vole an to Rfo Serano. road that turns E 7.2 km from 


m. 3 Mar. 1986 (immature fr). ran der Werff et al. 8829 
(MO). San Martin: Provineia Moyobamba. Soritor. 680 m. 
23 July 1986 (sterile), Alban 4085 (E). BOLIVIA. Ca Paz: 


Rfo Serano, 1.2 km along the side road. 29 June 1977 Provineia Larecaja, Copaeahana (ca. 10 km S of Mapiri). 

(fr). Poison 4040 (MO). Los Santos: Coabal, Progrese, W 850—950 m, 8 Oct.—15 Nov. 1939 (H), Krukoff 11235 (K. 

slope above Rio Cobaelien, 2(H) m, 19 Apr. 1968 (imma- MO, U). 
lure lr), Holdridge 6209 (MO). Panama: Cerro Campana. 

( >HH) m. 13 Apr. 196< (fl), Duke 10749 (MO). Veraguas: Beilschmiedia tovarensis belongs to the B. cos- 

District of Montijo. Cerro Nova Nacional Park, ca. ( XH) m, . • . • t. • j* .• • i i i a i u 

< Mar. 1993 (immature lr). A. Rivera 324 (MO). VENE- i i ' 

ZUKLA. Aragua: Henri Pittier National Park. 31 Aug. characters: appressed pubescence on the terminal 

I WO (fl), Cardoza et al. 1549 (MO). Merida: La Trampa, buds and twigs, alternate leaves, lower leaf surfaces 

highway San Juan—Azulita, 2500 m, 2 heh. 1987 (sterile). pubescent with appressed hairs, rounded areoles, 

ran der Werff et al. 8766 (M( >) Monagas: I tistrito Caripe. g j a [ )rous anthers, and ellipsoid fruits. This species 
forest adjacent to the cave of El Guacharo, 1 (HH)— 1 1(H) m, • i n 1 i • 1 

16 July 1985 (sterile), Ixm 16 (MO). Portuguese: Distrito ,s hroadl y based on two specimen groups. One 
Sucre, Concepcion division, 9° 18'N, 70°06'W. 1700 m. 24 g rou P bas ovaries that are pubescent, whereas the 

Oct. 1985 (immature fr), van der Werff et al. 7575 (MO). second group has ovaries that are glabrous. Those 
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with pubescent ovaries tend to have shorter petioles 
and coriaceous, ovate to broadly elliptic leaves with 
fruit pedicels not apically constricted. Those with 
glabrous ovaries tend to have longer petioles, rigid 
ehartaeeous, elliptic leaves, and fruit pedicels api¬ 


cally constricted. Careful survey of leaf morphology 
revealed many intermediate collections, and a clear 

W 

separation between the two groups cannot be made 
for petiole length and leal size. Additionally, there 
are 
pubes 


exceptions in the groups indicated by the 


e of ovaries. Within the * 


collections, 

duplicates may have short petioles, ovate leaves. 


1 glabrous ovaries, or long petioles, elliptic 
leaves, and pubescent ovaries. Both groups occur 
from Venezuela to Bolivia, although glabrous ova¬ 
ries are more often observed in specimens from 
Costa Rica and Panama. This species has an un¬ 
usually wide range of morphology and geographic 
distribution, but the two groups are retained to¬ 
gether in this species because of the existence of 
many intermediate specimens. 


Sped 


s with glabrous ovaries have sometimes 


been identified as B. pendula , but can usually be 


distinguished from it by the very fine areoles lack¬ 
ing free-ending veinlets, longer (1.5—3.5 cm long) 
petioles, and larger (8-20 X 4—14 cm) leaves. 


fr), Matuda 5153 (holotype, TEX!; isotypes, 

MO!, US!). 

The type collection of Beilschrniedia zapoteoides 
approaches B . hondurensis , but it is distinguished 
from the latter by its having relatively longer floral 
pedicels (ca. 2 mm long in the lateral divisions) 
and more or less spherical fruits. However, the type 
collection of B. zapoteoides appears to be abnormal: 
its leaves are diseased, and the number of cells in 
the stamens of the third whorls is variable, from 
two to zero. 

Excluded Species 

Beilschrniedia hrasiliensis (Kosterm.) Kosterm. = 
Anaueria hrasiliensis Kosterm. 

Beilschrniedia cuneata (Meisn.) Kosterm. = Persea 
cuneata Mei sn. 

Beilschrniedia durifolia (Mez) Kosterm. = Persea 
durifolia Mez 

Beilschrniedia inaequalis (A. C. Sin.) Kosterm. = 
Caryodaphnopsis inaequalis (A. (',. Sin.) van 
der Werff & H. G. Richter 
Beilschrniedia lundelliana Lasser = Persea cuneata 
Meisn. 

Beilschrniedia sphaerocarpa H. Winkl. Affinity un¬ 
certain. 


Imperfectly Known Species ,. ... 

I .ilerature Cited 

Beilschrniedia sulcata (Ruiz & Pav.) Kosterm., Re- Allen, C. k. 1 *>45. Studies in the Lmraceae. VI: Prelim- 
cueil. Trav. Bot. Neerl. 35: 850. 1938. Laurus inarv survey of the Mexican and Central American spe- 

m m 

sulcata Ruiz & Pav., FI. Peruv. 4: 356. 1804. ( ‘* es - J- ^ m °l ( l Arbor. 26: 280-434. 

u r ; f. / , /D • p n \ m t* Blake, S. F. 1919. The anay, a new edible-fmited relative 

nufelanaia sulcata (nuiz & rav.) INees, Lin- r , , . , v . *. , . ,, 

J n i d p of the avocado. J. Wash. Acad. Sci. 9: 457-462. 

21. 494. 1848. Persea sulcata (Ruiz & Burger, W. C. & H. van der Werff. PM). Flora Costari- 

eensis. Family #80, l^uraceae. Fieldiana Bot. IN. S. 23: 

TYPE: Peru. Muna, (immature? fr), Ruiz s.n. 1-129. 

(lectotype, designated by Kostermans (1938), Christophel, I). C. & A. Bowett. 1996. Leaf and Cuticle 

Atlas of Australian Leafy l^auraceae. Australian Biolog¬ 
ical Resources Study, Canberra. 

-, R. Kerrigan & A. I. Rowett. PM). The ust‘ of 


Pav.) Meisn., in DC., Prodr. 15(1): 54. 1864. 


MA photo!; isolectotypes, B not seen, BM!, F!, 


G-BOIS not 


). 


In Ruiz and Pavons (1804) illustration of Laurus 


euticular leatures in the taxonomy of the l^auraceae. 

Ann. Missouri Bot. (iard. 83: 419—432. 


as having 4 cells. However, there are no Rowers in 
the holotype seen by Velayos (pers. comm.) or any 


sulcata in Flora Peruviana , the anthers are drawn <; av . C. 1849-1852. Historia Fisica v Poliliea <le Chile. 

• m 

Botanica. Vol. 5. F. Tlumot v C.. Paris. 

w 

Hemsley, Vt. B. 1882. Biologia Centrali-Americana, Bol- 
anv, \ol. 3. Published for the editors h\ R. II. Porter 

W 

and Dulau, London. 

Heusser, C. J. 1971. Pollen and Spores of Chile. Univ. 
Arizona Press, Tucson. 

Hickey, L. J. 1973. Classification of the architecture of 
dicotyledonous leaves. Amer. J. Bot. 60: 17-33. 
-. 1979. A revised classification of the architecture 


isotypes I have seen. It is unknown whether the 
illustration is correct and this is a species of 
Beilschmiedia with 4-celled anthers, or if the illus¬ 
tration is erroneous. Thus far no fertile specimen 
has been located that corresponds to the type or 
illustration. 


Beilschmiedia zapoteoides (Lundell) Kosterm., 
Reinwardtia 6: 156. 1962. Endlicheria zapo¬ 
teoides Lundell, Wrightia 1: 145. 1946. TYPE: 

Mexico. Chiapas: Cascada near Siltepec, in 
advanced forest, 1600 m, 1 Mar. 1945 (R & 


of dicotyledonous leaves. Pp. 25—39 in C. R. Metcalfe 
& L. Chalk (editors). Anatomy of the Dicotyledons, 2nd 

X F *r J 

ed., Vol. 1. Clarendon Press, Oxford. 

Hutchinson, J. 1964. The Genera of Flowering Plants 
(l)ieotyledonae), Vol. 1. Oxford Univ. Press, London. 
Hyland, B. P. M. 1989. A revision of Lauraceae in Aus¬ 
tralia (excluding Cassytha). Austral. Syst. Bot. 2: 135— 

367 . 
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Kostermans. A. J. (». H. 1938. Revision of the l-auraceae 16. Beilschmiedia mananllanensis Cuevas & Cochran* 

V. A. Monograph of the genera: Anaueria, Beilschmiedia 17. Beilschmiedia mexicana (Mez) Kostemi. 


(American species) and Aniha. Recueil. Trav. Rot. 

Neerl. 35: 834-928. 


18. Beil sell m iedia miersii (Gay) Kostemi. 

19. Beilschmiedia ovalioides Sa. Nishida 


. 1952. A historical survey ol Lauraeeae. J. Sei. 20. Beilschmiedia ovalis (S. F. Blake) C. K. Allen 


Res. (Jakarta) 1: 141-159. 

-. 1957. Lauraeeae. Reinwardtia 4: 193—256. 


Kuntze, C. E. O. 1891. Revisio Generum Plantarum, Vol. 23. 


21. Beilschmiedia pendula (Sw.) Hemsl. 

22. Beilschmiedia rigida (Mez) Kostemi. 


2. Arthur Felix, Leipzig. 

Lorea-Hernandez, F. G. 1995. A new species of Beilsch¬ 
miedia (Lauraeeae) from Guerrero, Mexico. Novon 5: 

45-47. 


Bei I sell miedi a ripa ria M i ra n d a 
Beilschmiedia steyermarkii C. K. Allen 


24. 

25. Beilschmiedia stricta Kostemi. 

26. Beilschmiedia taubertiana (Schwacke & Mez) 
Kostemi. 


Meisner, C. K 1864. Lauraeeae. Pp. 1—260 in A. P. I)e 27. Beilschmiedia tilaranensis Sa. Nishida 


Candolle, Prodromus Systematis Naturalis Regni Vege- 
tabilis, Vol. 15. Treuttel & Wlirtz, Paris. 

Mez, C. 1889. I .auraceae Americanae. Jahrb. Konigl. Bot. 

Gart. Berlin 5: 1—556. 

Nees von Esenbeck, C. G. I). 1831. Laurinae Indiae Or¬ 
iental is. Pp. 58—76 in N. Wallich, Plantae Asiaticae 
Rariores, Vol. 2. Treuttel & W iirtz, London. 


28. Beilschmiedia torarensis (Meisn.) Sa. Nishida 


Indkx to Exsciccatak 

Examined specimens are listed alphabetically by col¬ 
lector. followed by collection numbers (and herbarium of 
deposit i( anonymous); the species is indicated bv a num- 


. 1833. Plantarum Laurinarum Secundum Affini- berin parentheses corresponding to the number in the List 

of Species. 

Abbot, W. L. 2529 (21). Aguilar, R. 1308 (1); 1404 (1): 
3346 (1). Aguilar, R. & R. Evans 4073 (21). Alban C., J. 
4085 (28); 4095 (28); 4142 (28). Alfaro, E. 82 (7). Allen. 
C. K. 17 (7). Allen. C. K. & L. R. Ter rein 25 (14). Allen. 


tales Naturales Expositio. (No publisher indicated) 
Breslau. 

-. 1836. Systema Laurinarum. Veiti, Berlin. 


Nishida, S. & I). (7 Christophel. 1999. Leaf anatomy of 
Beilschmiedia (Lauraeeae) in the Neotropics. Nature 
and Human Activities 4. In press. 

Richter, H. (7 1981. Anatomic des sekundaren Xylems 

m 

und der Rinde der Lauraeeae. Sonderb. Naturwiss. Ver- 
eins, Hamburg, 5: 1 — 148. 

Ruiz, H. & J. A. Pavon. 1804 (preprint), f lora I Vmviana. 

et Chilensis, Vol. 4. I,ater distributed by 0. Rich. 
Wcrff. H. van der. 1995. Two new species ol Lauraeeae 
from central French Guiana. Brittonia 47: 372—375. 


P. H. 3490 (20). Almeda, F. et al. 5639 (1). Alvarado, C. 
126 (7). Alvarez, A. et al. 625 (28). Anonymous (INB 210) 

(BM, BR, F, MO, NY) (7); (INB 227) (CR, F, MO) (6); 438 
(US) (17); 3261 (K) (8); (MO, NY) (5): (BM) (18); (BM) 
(21). Araujo 5 (26); 7047 (26). Atwell. C. iK S. Moestl 2 
(21). Augusto, B. 1569 (21). Aulestia 3494 (7). Auleuis 
s.n. (10). 

B. T. 401 (28). Bachem C., I . et al. 1000 (23). Barbour, 


& H. <;. Richter. 1996. Toward an improved clas- W p ] 0 19 (21). Beard. J. S. 409 (21); 438 (21). Beard. 


sification ol Lauraeeae. Ann. Missouri Bot. Gard. 83: 

409-418. 

Wheelwright, N. T. 1986. A seven-year study ol individ- 

e r • 

ual variation in fmit production in tropical bird-dis¬ 
persed tree species in the family Lauraeeae. Pp. 19—35 
m A. Estrada & T. H. Fleming (editors), Frugivores and 
Seed Dispersal. Dr. W. Junk, Dordrecht. 

-. 1995. Four constraints on coevolution between 


P. 636 (21); 1454 (21). Bello C., E. 303 (7); 434 (6); 560 
(7): 580 (6); 641 (7); 1914 (7); 2112 (7): 3212 (7); 3477 
(7). Bello C., E. & E. Cruz 4882 (7). Bello ( 7 . E. & (7 
Mendez 2633 (7). Bello C., E. et al. 2779 (6); 4017 (27). 
Beltran. W. 39 (7). Benalcazar, C. & F. (7 Silva 19 (7); 59 
(7). Benavides, 0. de 6734 (28); 8964 (7). Berg. K. S. 46 
(1). Bernardi, A. L. 6458 (28); 7452 (1); 10954 



10955 (14); s.n. (6256?) (7). Bertero 4 (5): 760 (5); 1078 


fruit-eating birds and fruiting plants: A tropical history. (|H); s.n. (5). Betancur. J. et al. 1066 (28). Binot. M. 81 


..... .......... . 827—845 


-. W. A. Haber, K. G. Murray & (7 Guindon. 1984. 

w 

Troj deal fruit-eating birds and their food plants: A sur¬ 
vey of a Costa Rican lower montane forest. Biotropiea 

16: 173-192. 


List ok Spkciks 


(4). Blanco. (7 27 (8). Blum, K. E. & J. Dwyer 2624 (7). 
Boeleke, (). 6466 (18). Bonifaz, C. & X. Cornejo 3091 (I). 
Bosque, (7 22 (28). Box. H. E. 1843 (21). Brade 18612 
(10). Breedlove, D. E. 10040 (23); 56219 (17). Breedlove, 
I). E. & A. R. Smith 21817 (12); 31417 (12); 49052 (12). 
Brenes. A. M. 6214 (6); 6605 (<). Bridge 506 (18). Bri- 
gada Dioscoreas 279 (2): 392 (2). Bristan. N. 1472 



1. Beilschmiedia alloiophylla (Rushy) Kosterm. 

2. Beilschmiedia anay (S. F. Blake) Kosterm. 

3. Beilschmiedia angustielliptica Lorea-Hern. 

4. Beilschmiedia angustifolia Kosterm. 


Beilschmiedia herteroana (Gay) Kosterm. 
Beilschmiedia hrenesii C. K. Allen 


Beilschmiedia costaricensis (Mez & Pittier)C. k. Allen Castaneda. R. R. 2820 (21). Cedillo T.. R. K I). Lorencr 


5. 

6 . 
i . 

8 . 

9. 

10 . 

11 . 

12. Beilschmiedia hondurensis Kosterm. 

13. Beilschmiedia immersinervis Sa. Nishida 

14. Beilschmiedia latifolia (Nees) Sa. Nishida 

15. Beilschmiedia linharensis Sa. Nishida & van der Werff 


Britton, \. L. 660 (21): 3691 (21). Britton. \. I, & E. (7 
Britton 7364 (21). Britton, N. L. J. F. Cowell 634 (21). 
Britton, N. L. & P. Wilson 5320 (21). Burger, W. et al. 
12088 (7); 12178 (28); 12189 (28). 

Cabrera R., I. 5252 (14). Caley, G. s.n. (8). Callejas, R. 
et al. 8368 (7). Campos 2951 (7); 31 10 (28). Cardozo. A. 
et al. 1549 (28): 1563 (28). Carranza 653 (17): 832 (17). 


Beilschmiedia curviramea (Meisn.) Kosterm. 
Beilschmiedia emarginata (Meisn.) Kosterm. 
Beil sc h m iedia ft u rn inens is K os t e rm. 
Beilschmiedia hexanthera van der Werff 


2372 (19). Cedillo T., R. et al. 822 (23); 828 (23). Celes- 
tino M., J. 1442 (28). Cer6n M., C. E. 1662 (21). Chavez, 
(7 32 (7); 216 (6); 233 (7); 333 (6); 443 (27); 473 (7); 490 
(7); 491 (1); 545 (6); 563 (6). Clark, J. L. & N. Pitman 
248 (1). Clark, J. L. & Y. Troya 653 (1). Clark, J. L. & 
C. Watt 850 (1). Clark, J. L. et al. 1695 (1); 2541 (1); 
2943 (1); 3763 (1). Cogolla, A. 1285 (28). Constantino, I). 
19914 (4). Contreras, E. 9448 (24). Correa A., M. D. & 
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E. Montenegro 10408 (21); 1 10.49 (21); 1 I 104 (21). Croat, (24). Ilammel, 8. 6208 (27); 1 1049 (1); I I 7f>f> (7). Ham- 

T. B. 5814 (28); 7044 (28); 8459 (28); 12659 A (28); mol, 8. <!C 8. Aguilar 18412 (I); 18575 (I). Ilammel, 8. 

12928 (28); 14064 (28); 7(K>84 (7); 70717 (7). Croat. T & K. Chavarria 17549(7). Hammel, B. & J. Trainer 14992 

8. I). 8. Hannon 049(H) (17). de la Cm/, J. S. 1055 (8); 



; 17042 (0). Hammel, 8. et al. 17502 (13); 18116 (7); 


2249 (8); 2479 (8); 2725 (8). Cuatrecasas, J. 14876 (7); 18504 (I); 18716 (I). Harris, W. 5280 (21); 5420 (21); 


14299 (28); 15194(7); 15581 (7); 15619(1); 18414(28): 
21747 (28). Cuatrecasas, J. 8. Bomero-Castaneda 
25414 (7). Cuatrecasas, J. et al. 29000 (14). Cuevas (7, 
8. et al. 4076 (16). 

Davidse, (7 24222 (28). Davidse, C. & (7 Herrera Ch. 


5575 (21); 5844 (21); 9447 (21). Harris, W. & N. L. Brit¬ 
ton 10594 (21). Hartshorn, C. S. 1127 (20); 1465 (7); 
2100 (28). Henkel, T. W. 650 (8). Hernandez A., C. 174 
(2). Hernandez (7. H. 2664 (12). Herrera, C. 1496 (7); 
1559 (0); 1594 (6); 2012 (7); 2481 (7); 4555 (6); 4944 
29214 (7). Davidse, C. el al. 28220 (28). Dayton, W. A. (I); 4043 (MO) (28); 4658 (28); 4992 (7); 5861 (21); 6421 

4124 (21). Devia A.. W. 917 (7); 949 (7); 1050 (7); 1078 7); 6605 (7); 8544 (7). Herrera, G. C. Kallas 4180(28). 


(7); 1079 (7). Devia A.. VC »‘t al. 22 ( >0 (28). Diar I 12 (18). 


Herrera, G. et al. 6678 (1). Hirseli s.n. (82220?) (7). Hod- 


Dfaz S., C. 2088 (7). Diaz S., C. & S. Baldeon 2404 (7). ge, W. II. 8. I. Hodge 1958(21). Holdridge, L. 8. 1054 


Diaz S., C. & J. Campos 4587 (28); 4714 (14); 4724 (14). 
Diaz S., C. et al. 4195 (7); 4455 (28); 4011 (28); 8749 


(21); 0209 (28); 0217 (28); 6595 (20). Holst, 8. K. 4445 
(12). Holst, 8. k. el al. 5246 (17). Howard, 8. \. 5695 


(28). Dik, A. 626 (21). Dixon, 8. (7 21265 (I). Dodson, (21). 


C. 11. & A. Gentry 0489 (I ); 9000 (I). Dorr, L. J. el al. 


»arra M., (7 et al. 2292 (12). Ingram, S. & K. Kern 


51 14 (28); 51 17 (28). Dryer, V. J. 949 (7); 1081 (7); 1 179 |. !(>()() (7). 


(7); 1444 (7). Duarte, A. 8. 5007 



. Duerto, 8. 1 (14). 


Jack, J. G. 08(K> (21); 7010 (21). Jativa. C. 416 (7). 


Duke, J. A. 10749 (28). Duque 49 (28). Duss, 8. 222 (21); Jativa, C. A C. Epling 1090 (7). Jelskii, C. de 187 (28). 


5864 (21); 4014 ( = 4(MH>) (21); 409o (21). Dwyer, J. D. 
2054 (7). 


Jenman 2459 (8); 2515 (8); 5420 (8). Jimenez, O. et al. 
1428 (7). Jimenez S.. 11. 1810 (28). Jimenez. J. de 4842 


Eggers 2087 (21). Eggers X C. Rensh 5444 (21). Ek- (21). Johnson. 11. 170 (2). Josse. C. 714 

man. E. L 111950 (21); 5(H)<) (21); (>402 (21); HI4505 al. 844 (I). Judd. W. S. 4984 (21). 



. J 


osse 


. C. et 


(21); 14826 (21). Enriquez 7508 (24). Espina vK (iiaeom- 
etto A 170 (28). Espinoza. 8. 45 ((>); (>(>9 ((>). 

Farias, G. K. 244 (15). Kendler 1094 (28). Fernandez, 
A. 449 ((>). Kigueiras. L. 8401 (28). Kolli. D. A. 409 (15); 
2044 (15). Kolson. J. 8. 1040 (28). Foster, K. 8. 2054 (28). 


k<4lv. D. L. 10540 (14). Kenover, L. A. 980 (17). ker- 

t ' r # A 

nan, C. 1209 (1). kostermans, A. s.n. (7). KrukolT, B. A. 

10784 (28); I 1245 (28); I 1280 (28). kuhlmann. J. G. 292 
(10). kuhlmann. M. 3885 (9). 

Lio M., K. (H) (28). Kao. E. A. 495 (20). Lasser, K. 2052 


Foster, R. B. X 1. Bokor 94(>0 (28). Kreire 21 (14). Ku- (7). Lau. 8. 5 (28); 1(> (28). Laughlin. B. M. 211 (25). 
elites, 8. M. 1017 (21). Kuentes, /. iK E. Kuentes 4(>(> (0). Lawranee. A. E. 355 (28). Lawton. B. 0. 1205 (7). Leh- 


Kuentes, Z. el al. 251 (6). 

Gallardo 11., C. et al. I(M)7 (19). Gamboa. B. 84 ((>). 
(iarcfa, I). 402 (0). Garcia, B. tK S. Belaez 952 (21). (iar- 
ganta. de (>^i0 (14). (iay, \l. C. 24(> (18); s.n. (5). Gentle. 
8. 11. 7292 (12). Gentry, A. 2829 (28); 50942 (21). Gentry. 

\. iK \L Fallen 17136(7). Gentry* \. 8. Keating 48050 

(7); 59701 (7). Gentrv, A. X \L Mejia 50705 (21). Gentry. 
A. 8. Niii'h*/. 5II9() (28). Gentry, A. el al. 40911 (7); 
48711 ((>); 48799 (7); 48804 (7); 61196 (7); 01 198 (7): 
012(H) (7); 61246 (7); (>1255 (7); 01250 (7); 61259 (7); 
01200 (7); Ol2(>5 (7); 71555 (7); 74(>02 (7). Germain, 
s.n. (5). Glaziou, M. A. 197<X) (22); 19793 (22); 20444 


man. F. C. (>(>47 (28); 722(> (28). Leiva (7. S. & 8. Lezama 
A. 937 (7). Ltans. k. 5164 (21). Leon, E el al. 0012 (21); 
10451 (21). Leon, F. M. Boca 7975 (21). Liehman. M. 



( = 



7); 714 ( 


17) (17). Lima. II. C. de et al. 


2177 (4); 4707 (22). Liogier, A. 11. 11658 (21); 12010 



(22). Goldhlatl. 8. 1241 (5). Goldman, E. A. 1045 (24). 


Gomez L. J. 98(H) (27); 



772 (6). Gomez. L. I), et al. 


24216 (I); 24227 (I). Grime/ 8., A. 795 (17). Gonzales. 

A. 174 (21). Gonzales, A. E Ortega 1464 (21). Gon¬ 
zales. J. 790 (7); 8(H) (28). Grandez, (7 A. kovoor 2884 
(7). (rrayum, M. et al. 820.4 (1); 9702 (7). Gregory, L. E. 

144 (21). Guillermo B., J. X I). Cardenas L. 944 (21). (7). Mareano-Berti, L. I. 8ena 487—979 (7). Marcano- 

(fiiindon, C. I). Brt*nes 9 ((>); 10 (0); 14 ((>); 45 (6); 30 Berti. L. A. Porres-I^ezama 215 (28). Marten. S. 849 


(21); 12616 (21); 14544 (21); 154(H) (21). Liogier. A. H. 
X 8. Liogier 19452 (21); 20048 (21); 25140 (21). Little. 
Jr.. E. L. 440 (28); 0294 (7); 6294 (21); (>057 (28); 15594 
(21). Loiselle, B. A. 484 (7). Lorca H., E 5497 (24); 5498 
(24). Korea H.. F. (7 Carnevali 5502 (7); 5564 (7). Korea 
.. F. & L. Lozada 5544 (17); 5545 (17); 5540 (4); 5554 
(17). Lorence, D. H. vK B. Cedi No T. 4078 (19). lx>rence, 
I). 11. et al. 4871 (17); 4576 (19). Lozano. (7 227 (3). 
Luna. I. & S. Ocegueda 424 (17); 524 (17). Luna. A. 050 
(21). Lundell. C. L. 12242 (17); 19280 (12). Lundell, (7 
L. B. Cedillo L 7105 (17). 

Madrinan. S. & II. Cuadros f>52 (28). Mareano-Berti, 

L. 487 (8); 404 (8); 441 (8); 454 (8); 522 (8); 047 (8); 820 


(14); 40 (27); 44 ((>); 56 (13). Gutierrez B„ C. 47 
(hizimin iK Santana U>l(> (H>). 




). (I). Martinelli, (7 et al. 128159 (22). Martmez S., E. M. et 

al. 19456 (19); 2201 1 (23). Matthews 14.44 (14). Maya J., 


Haber. W. A. 2(>(> ((>); 458 (I ); 4(>4 (7); 494 (7); 1424 
(0); 28(H) (0); 9121 (INB, MO) (I); 9838 (INB. MO) (7). 

Haber. W. A. & E. Btdlo (7 8H>2 (7); 4212 (7); 4477 (7); (21); 15412 ((>); 15961 (0). McBherson, (7 & J. Aranda 


S. 1290 (24); 1097 (24); 2821 (24); 4111 (24); 4349 (23); 
1192 (12). McBherson, (7 8974 (7); 12122 (1); 15040 


1401 ((>); 4422 (0); 047 I (7); 0541 (7); 6550 (7); 0559 


10125 (7). McBherson, (7 et al. 14470 (7). Meier. VI. 13(H) 


(7); M>05 (7); <>9o7 (14); 7081 (7); 7210 ((>); 8282 ((>); (28). Mejia. M. 77 (21). Mejia. M. & J. Bimentel 18444 


8204 ((>); 8441 ((>). Haber. W. A. ex E. Bello C. 4118 ((>); 
4974 ((>). Haber, W. A. rx E. Bello C. vK L. Lierheimer 


(21). Mejia, M. T. Zanoni 12424 (21). Mejia, M. et al. 
510 (21); 51389 (21); 45524 (21). Mrindez, 8. el al. 390 
5012 ((>). Haber, \\. A. iK J. Bradford 11558 ((>). Haber. (7). Mendez (7. A. X A. Shilom I. 7(>8(> (17). Miers, J. 

V\. A. & E. Cruz 7514 (7); 7093 (7); 7721 (7). Haber, W. s.n. (2 Feb. 1848) (4). Miers, J. s.n. (date not indicated) 

A. W. Zuehowski 8502 (I); 8746 (7); 9846 (I); 10749 (18). Millan, L. A. 21 (7). Miranda, E 4227 (17); 6003 

(0); 11857 (7). Haber, W. A. el al. 851 I (6); I 1070 (14); (24); (>872 (24). Molina R„ A. 22952 (23); 41575 (23). 


11092 (27). von Hagen, C. X \\. von Hagen 1257 (24). 
, L. 1568 (21); 1511 (21); s.n. (21). Hahn, M. s.n. 



Moore, Jr.. 11. E. C. W. Vidwl, Jr. 4957 (17). Mora, A. 
30 ((>). Morales. C. (). 481 (1). Morales, J. F. 1952 (20); 
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5641 (6). Morega, C. 337 (1). Moreno, P. P. 21657 (23). 
Mori, S. el al. 8159 (8); 23377 (11). Morton, C. Y. 9563 
(21). Miiller 1460 (17). Murphy, H. 423 (28). 

Nash, G. V. & N. Tailor 1035 (21). Neill, I). et al. 7477 


R. 51271 (7); 51285 (7). Stand ley. P. C. & J. Valerio 
51280 (7). Stern, W. I.. & k. L. Chambers 173 (21). Stein. 
R. A. 3635 (14). Stein, B. A. & C. Todzia 2231 (28). 
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